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To the prospective user of a reactor as a tool for 
research, knowledge of the thermal and total neutren fluxes 
in it is necessary. 
This study aims partly to supply this knowledge; for a 
def1n1te plane in the thermal oolumn of the U~R-10 reaetor 
of the !owa State University. 
The therma,1 column was chosen for this study beeause it 
is most frequently used as the source of slow neutrons,. since 
slow neutrons show more marked and interesting effects on 
their interacttons with nuclei than fast neu.tron·s. Accord ... 
1ngly a great portion of practical resea:t"ch with neutrons, 
involving the use ef nuclear reactors for their production, 
require slow neutrons. 
Reactor design is comm.only based on the as.sumption of' 
only t wo groups of neutrons: fast and slow (or thermal). 
Nowak and Chow's analysis of the O:Ta. . 10 (5) is also on the 
same basis: a two-group diffusion theory. Their calculations 
were earried out on the IBM 650 making use of the data and 
results accumulated from e:x:perien.ce on the MTR and the 
Argonaut I!. Their results, given in Figures 3.2-37 in the 
report above cited, have been used as a check on the results 
of the present work. 
2 
THE TBElUvJAL COLUMN 
One of the experimental facilities of the UTR- 10 r eactor 
is the graphite thermal column. It 1s 4 ft by 5 ft by 5 ft 
long, and contains 15 stringers each 4 inches sg_uare. A 1½-
1nch thick lead gamma curtain is in~or:porated between the 
core and the thermal column. The fifteen stringers are 
symmetrically located ·wtthin the column; the longest one, the 
center stringer, has access through the lead gamma curtain 
and the core refiector t0 within 4 J/4 inohes f r om the outer 
wall core of the south cor e tank . 
The plan and elevation of the therm.al colurn.n are show?} 
in Figure 1, while Figure 2 shews the detail of one of the 
stringers. Each stringer contains smal l eavities, equally 
spaced, in which foils may be placed for activation. 
The third row of stringers from the top eontains five 
stringers, so located. that their upper faces are nearly 1n 
the median plane of the thermal column. It 1s along th1s 
plane that the fluxes :nave been measured. Thus, f1ve points 
are available for each transverse plane. 
The central stringer extends beyend the gamma shield 
butt-he other four do not, so only those positions along the 
stringers were chosen that lie outside the gamma shield. 
Positions located at every other hole were taken, with the 
distances indicated in Figure 2 . 
For the present explanation, the posi tions along the 
J-5 
stx,ingers will be designated by the eonseoutive numbers 1. 2, 
• • • 6 from the outermost point inward, and ·the stringers 
will be designated as A, B, c, D, E; from left to right 
facing the thermal eolu:rnn. 
6 
FOILS AND CADMIUM COVERS 
The indium foils used were 1n the form of thin discs, 
¼ inch in diameter and approximately 2 mils thick. The small 
area assured a reasonable oount rate within a few hours after 
irradiation, while the small thickness diminished flux 
perturbation effects. 
The gold foils used. were also in the form of thin d1scs 9 
½ inch in diameter and approximately 1 mil thick. 
The cadmium covers used were of 30 mil thickness men-
tioned by Hughes (2, p.62) as the usual thickness used, and 
which is taken by Martin (3) as the limit of the straight 
line which represents the attenuation of epicadmium neutrons. 
Tittle had stated that 20 mil eadmium covers would absorb all 
of the therm.al neutrons, but measurement of the cadmium 
correction factor showed that this thickness is not black to 
thermal neutrons, as found by Mills, (4, p.24). 
The eadm1um covers were made by punching cireular discs 
from sheets of 30 m11 thick cadmium and forming the discs 
into cups which fitted into each other. 
7 
:PROCEDURE 
Fer the first set of trials bare indium foils were plaeed 
at the ehosen positions -- :}O in all_ ... then the reactor was 
brought to the desired powe:r level (600 watts), and the foils 
irradiated for the 1ndieated number of minutes (usually 20, in 
two cases 10 minutes), afteJr which time the reactor was 
scrammed. When the radiation level reached a safe value, the 
foils were removed from the stringer positions and their 
activities measured success.:Lvely on a gas flow counter, start-
ing with the outermost foil:s which were expected to be acti-
vated the least, 
,For each measurement , 1~he time of start. the duration, 
the foll numb~r and weight, and the total counts were recorded. 
Background measurements werEa taken at least twiee during each 
series of counts. 
For counter standardization a measurement was made of the 
radiation from a standard, uiranium source; and for power 
standardization an extra indium foil was p1aoed for each trial 
at position 7 (Figure 2). tSince the activity of this foil 
was usually observed much later than the others 9 through the 
same absorber (No. 1J), another o.bservation was taken of the 
uranium standard source before meas.ur1ng the activity of the 
standardization foil. 
Similar runs were made at power levels of 1200 watts and 
1800 watts. The. whole set ()f trials was repeated with eadmium-
8 
covered .indlUI!J, fo~l$, and with bare and oa.dmium ... eovered gQld 
toils; 






The computations may be divided into two partst the first 
part is the determination of the oorrect net counts per minutB 
registered by each foi.lt and the second is the normalization 
of these net count rates and calculation of the saturated foil 
activity. 
Part 1 
The total counts regist ered on the counter, divided by 
the time of counting, gave the gross counts per minute, 
The first correct1on applied to the gross counts per 
minute was the dead-ti.me correction: 
rcorr = ___ r_o_b_s ___ _ 
l - r b td 0 S 
where roorr = rate eorrected for dead time; 
robs= observed rate, 
and td = dead-time of the scaler. 
Hence the correetion 








The manufacturer's spec1f1cat1ons state that the dead-
time correction of the scaler used is 1% for 100,000 counts 
per minute. aenoe, 
2 
0.01 X 105 = (105) 
The correction therefore is 
6 r = (10-7) r~bs 
if robs 1s expressed as counts per minute . 
10- ? min. 
For 100,000 counts per minute, robstd = 105 x 10-7 = 10-2, 
and. the E,!'rox- introdu,ced 1n neglecting this term in the 
denominator amounts to approx1mate1y 1%, 
To miss a eount of 0.5 per minute, the smallest that 
could affect the units• d1git1 r~bs = 0.5 
10-7 
= 0 • .5 x 107 or 
= 2.3 x 103 or 2,300 per minute. So 
the dead-time correotion will affect the units• digit only 
for count rates greater t han 2,300 per minute, and 1s there-
fore appl1ed only for count r ates exceeding this. 




Next; the background count rate 1s subtracted from the 
sum of the gross Qounting rate and the dead•-time oorrect1on, . 
and the resu1t 1.s here called the net count rate. 
The computations are shown in Tables 5 to 16. 
Part 2 
The second part of the computations is eencerned with the 
normalization of the net count rate for foil weight, for 
absorber, for reaetor power and counter var1ations 1 and for 
fo11 decay, and the calculation of the saturated :foil activity. 
Normalizing for fo11 weight 
To correct for the variation in weights of rolls, all 
net count rates were reduced to the basis of one milligram of 
foil weight. 
Absorber factor 
Due to the excessively high counts registered with some 
foils, it was necessary to use absorbers. First, absorber No. 
12 was used, and when the counts reaehed about 75,000 per 
minute, also absorber No. 13. 
The absorber factor was computed thus: 
Let r:; count rate (per minute) without absorber, (or with one 
absorber) 
12 
r' = count rate (per minute) with abserber (or with anQther 
absorber), taken t minutes later. 
b = background count rate (per minute) 
Then the absorber faotor = r - b 
----r•- b 
e--.>..t 
= (r ... b)e -~t 
r' ... b 
• 
The computation of the absorber factors 1s shown in Table 17. 
The result of appl ying this correction 1s indicated 1n 
Tables 5 to 16 as the true net count r ate . 
Foil decay correction 
Most of the foils were irradiated at a constant power 
for 20 minutes; because of the high count rates expected 
during the irPadiations of bare indium fo1ls at 1200 wa.tts 
and 1800 watts, these were done for only 10 minutes. Although 
there was some variation in reactor power during start-up, 
which usually took from 2 to .5 minutes, and durtng -shut ... down, 
whieh was much shorter, lasting for a few seconds only.; this 
variation was -measured by the activation of the standardi zation 
foils in position 7, so no correction was applied for the time 
of start-up. 
The foil decay is corrected for by the factor eXtw where 
tw is the time of waiting, in minutes , and is taken from 
reactor scram time until the middl~ of the counting period" 
To calculate the activity that the ~oil would have had 
if it had been irradiated to satur ation and observed immedi-
13 
ately upon removal from the flux, the oorre~tion factor 
1 was used, where te is the -µime of exposure, 
1 - e->-te 
in minutes, of the foils to the flux. 
Counter correction factor 
To correct for possible variations in the counter perform-
ance, a reading was taken of the activity of the uranium 
standard before eaoh set of' counts. Run I was again chosen as 
the basis to which the other runs were normalized. 
The correction for variation in counter efficiency for 
each run was obtained as the ratio of the activities of the 
uranium standard for that run to that of the uranium standard 
for Run I. 
The calculations for the counter correction factor, F0 , 
are shown in Table 18. 
Reactor power no.rmalizat1on 
The power of Run I was chosen as the base level to which 
all other runs were normalized. The correction for variation 
in reactor power was made by relating the net corrected 
activities of the standardization foils of each run to that 
of the standardization fo11 of Run I. 
The calculati-:>ns of the reactor power correction factors• 
Fp, are shown 1n Table.s 19a and 19b .. 
14 
All these last four correction factc,rs were grouped 




This composite correction factor was applied to the net count 
rates per milligram to give the normalized saturation activi-
ties for eaeh foil. 
Some correction faot.ors neglected 
The cs,dm1u.m correction factor and the thermal depress:1Gm 
factor were here neglected. The first depends on the thick-
nesses of cadmium and of indium (or gold) used, and since 
these are the same thrQughout the experiment the cadmium 
oorrectiam factor is constant. Neglecting 1 t does not affect 
the relative values .of the activities. 
The flux depression factor 1s small and may be neglected 
for the thickness of cadmium used here. Moreover, the values 
of this oorreetion factor (for o.o4o in. eadm1u.m thickness) 
calculated by Martin (3) from the data presented bf various 
researehers, show differences which are more than the estimated 
error, and "variations in foil thickness, foil area, or 
cadmium ratio, do not seem to account for this difference. 0 
:Because of the uneertain1ty in determining its value, this 
15 
correction factor h~s been neglected. 
Cadmium ratio 
The cadmium ratio at each of the points was calculated 
by d.ividing the saturation a~tiv1ty of the bare indium foil 
by that of the oadmium-eovered foil. 
Accuracy of results; sig;nif1cant figures 
In most of the computations the weight of the foil, which 
is known to -four-figure aeeuraey. controlled the number of 
significant figures tn the result. However, for count rates 
less than a thousand per minute, it is this rate whieh governs. 
During the intermediate computations the results were carried 
to one figure more than th~ desired number, but the final 
results were w~1tten to agree w1th the least number of 
sig:n1f1eant figures in the quantities that entered into the 
calculations. 
Because of the time involved, only one count (of 2 
m1nutes or longer) was made of each activity. Hence, accord-
ing to statistics (Price, 6, PP• 58--59 and Fried.lander a.nd 
Kennedy, 1, pp. 258-259), the expected standard deviation .in 
the count is its square root; i.e., if n is the number of 
counts in a. time interval t, r = ~ and t:J.r. = 'hl • With the 
u t 
additional computations involved in the different corrections 
applied, (for dead time, for background; for foil weight, for 
16 
absorbe~ factors, etc,). the standa~d de~1at10n 1s increased. 
The resultant ove~-all standard deviation 1s of the order of 
1% or less for count rates over 10;000 per minute, about 1-3% 
tor rates between 1,GOO and 10~000 per minute. The percentage 
error for count rates below 1.000 per minute is greater1 about 
,J$. Count rates below 10 per minute are very m:ueh in e:rror 
and are disregarded. The low count rates (below 100) are 
included to eomplete the data• but they are to be regarded as 
inaccurate, and this is so indicated in the graphs. 
Analytical (theoretical) curves 
Figures 32-37 of the report of Nowak and Chow (5) give 
the results of' their theoretical calculations; their analysis 
being based on two-group diffusion theory for the three 
regions of the reacter: the eentral thermal column, the :fuel 
tank and the external reflector. Their figure )3 gives the 
fast and thermal flux distribution in a 5 ft by 5 ft by 6 ft 
long external thermal column; these dimensions are the closest 
to the actual dimensions of the thermal column used in the 
experiment. 
'?he calaulation of the theoretical fluxes is shown in 
Tables); 4a and 4b, Values of the fast and thermal tlu:x:es 
at the proper distances from the fuel slab were read from the 
graph. Sinee these were for an infinite medium, they would 
correspond only to the central stringer (c) of the thermal 
17 
column and since they were the expected fluxes when the 
reactor 1s ope:rat1ng at 10 kw, the corresponding flux level 
were computed proportionally for 600, 1200 and 1800 ,,:att.s . 
'l'o correlate these fluxes with the actbr1t1es obtained 
in the expe:riment-, the maximum flux: was taken to oorrespond 
to the highest; activity (at the point 6, closest to the core), 
and the fluxes corresponding to the other points were obtained 
by proportion. These activities, fitted to the corresponding 
theoretical fluxes , are shown with the experimental cui-ves 
for str1nger c, in Figures 5 and 10 . 
18 
RESULTS 
The calculated saturation activities for bare and cadmium 
covered indium foils, as well as the cadmium ratios, are 
shown in tabula.r form f 0:r each of the stringers A to E ( Table 
la). and for each of the transverse planes along points 1 to 
6 (Table lb). These are also displayed in graphical form, 
Figures 3 to 12 for the stringers A to E, and Figures 23 t◊ 
34 for the transverse planes 1 to 6. 
A similar set of experiments was done with both bare and 
cad.mium-oovered gold toils. The results are given 1n Tables 
2a and 2b, and shown in Figures 13 to 22 for stringers A to E, 
and in Figures 35 to 46 for transverse planes 1 to 6. How-
ever, the cadmium ratios are not shown nere, sinee the 
quotient of the activities of the bare and eadm1um-covered 
foils ts not the cadmium ratio. 
-
Table 1a. Saturation activities of bare and cacbn:i.una-covered indium foils at planes along t he stringers 
on the median plane of the thermal colunm 
At. 600 watts At 1200 watts 
Posi- Bare Cadmium Cadmium Bare Cadm1Ull Cadmium 
tion c0'1'8red ratio covered ratio 
Stringer B: 
1 1.236.xtoS 15.7 
2 J.446:xio5 87.2 
J 7.370:x:102 477 
4 t .6o3x106 J.o6o S J.J60x1Q 24,490 
o 7.1,56x106 184,700 
Stringer C: 
1 1.281.x:1~ 2Q.9 
2 J.461x1<Y 9t>.o 
3 7.s64x1~ !AA 
4 1. 62,:.c10! 2,930 
.5 J.4.52x10 -24,920 
6 7. 22&do0 ~90,000 
Stringer D: _,:; 
1 1.232x1o--: 20 6 
2 J.317x1o5 74:2 
3 7.646x1og 451 
4 1.539.x.106.. 3,213 
5 J . oaOXt~~ 24,o6o 
6 6.846x1o- 173,300 
Stri.riger E: 
1 1.p20x1~5 17.8 
2 2.'63x1.o 72.s 
3 6.031x1~ 313 
4 1.28fud.06 2, 009 
5 2.679x106 1.5,o60 






















































· At 1800 watts 
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Table 1b . Saturation activities or bare and cadudum-covered gol d foils at planes along the 
stringers oo the ned.ian plane of the thermal col.um 
At 600 watts 
Pos i - Bare Cadmiwa Cadmium 
ticc covered ratio 
Stringer A: 
1 J.430x1o4 
-2 9.50)xj.cfa, JOO 
3 2.073x1o5 471 
4 4. 353x1oS 1, 04<> 
5 8.9J.5x1~ 5,436 
6 t.817x10 38, 430 
Stringer B: 
1 4.147x104 
2 1. 127x1o5 370 
3 2. 4.54x1 o5 650 
4 5.175x1~ 1,460 
5 1.102x106 8,'730 
6 2. 322x10 61,950 
Stringer C: 
1 4. 296x1~ 36o 
2 1. 166x1 470 
3 2.558x1~ 500 
4 5.316x1 b 1,520 
5 1.11.5x106 8,502 
6 2. 40?x10 62, 340 
Stringer D: 
1 4. 0'12x104 230 
2 1. 121x1~ 470 
3 2.~0x1 700 
4 5. 228x1~ 1, 270 
5 1. 09Jx1 o 6 8 , 250 6 2.J1,5x10 59,970 
Stringer E: 
1 J . 448x10~ 71 
2 C?.524x1~ 320 
3 2.113x1 580 
4 4.350x1o5 1, 0.50 
.5 8.916xtog 5,537 
6 1. 828ld0 36,570 
At 1200 watts 
Bare Cadmium Cadmium 
covered ratio 
6.851x1~ 14 
1.878x1o-5 4S 4. 150x1 287 
8. 613x1og 992 
1.77Jx106 11,460 
3. 647x1 O 81, '730 
8.24tx1o4 42 
2. 231x1~ 71 
4.936xi 6 312 
1. 0J4x106 2,108 
2.1~0 15,820 
4. 672x10°126,320 
8. 'J48xi.o4 19 
2. 244rlij 127 
4. 9.52:xl. 356 
1.0J3x106 2,110 
2.217x106 18, 010 
4. 703x10 142,500 
5. 296x1~ 19 
2.2,58x1 73 
, ... So9x1 og 296 
1.o4)x106 2, 128 
2 . 181x106 16,020 
4. 620:x1.o 127,400 
6.938x1~ 20 
1.9'.38x1~ 38 
4. 151x1 c; 220 
a.684x1°6 1,4oo 
1.80_5x106 11, 290 
3. 662x10 79,580 
At 1800 watts 









3. 4s6x1 4 
7.675x1og 424 
1.58.5X106 2,94o 
J . 3?4x106 23,330 
7 . o69xto 182,500 
1. 325x1~ ~ 3.547x1o? 
7.761:x:1 6 472 1.627x106 2,920 
J .446x1o6 24,610 7.J48x10 202,800 
1. 243x1~ 7 
J . J94x1<>6 58 
7. 4?1x1 404 
1.589x106 2, 900 
J .4o6x106 23,530 
7 . OJ2X10 187,200 
1. 100X1~ 19 
2. 90)x1o!? 82 
6.J84x1 6 331 
1. 281x106 2, 110 
2. 6?2x106 15, 260 
5/349X10 114, 700 
I\.) 
0 
Table 2a. Sat urati on activities of bare and cadmium-covered indium foils at planes across the 
central stringer on t he t hermal collllll'l 
At 600 wat ts At 1200 watts At 1800 wat ts 
String-Bare Cadmium Cadmium Bare Cadmium CadmiUDl Bare Cadmium Cadmium 
er covered r atio CO'Y8red ratio covered rati o 
Plane 1: 
A 1.Q4.1x1~ 14.J 2. 119x1~ .32. 4 3. 208:x:1 o5 .50. 3 
B 1.236x1 1.5. 7 2.461x1 61. 1 3.707x1~ 89.,5 
C 1. 281x1~ 20. 9 2. ,538x1~ 3.5.3 J .774x1 o5 58. 8 
D 1.232x1 20.6 2.JJQx1 o5 65.0 3. 671x1 160 
E 1_. 020x1o5 17.8 2. 091x1 10.5 3.01.5x1o5 142 
Plane 2: 
.5. 772x1~ 8.722x1~ A 2. 957x1o5 70. 3 140 4o'7 
N 
~ 
B J.446x1o5 87. 2 6. 69c)x! 169 1. 026x106 279 
C 3. 461x1 o5 96.o 6. 988x1~ 609 1.03Jx1gs 307 
D 3.J17x1~ 74.2 6.402x1o5 159 9. 862x1 237 
B 2. 763x1 72.8 5. 615x1o5 122 8. 550X1o5 270 
Plane 3: o5 6 6 A 6. J66x1 J.54 1.280x106 6g"/ 1.882x106 1,o47 
B 7.370x1o5 477 1.49Jx106 883 2.2J2X106 1, 295 
C 7. 564x1~ 444 1. 541x106 992 2. 31Jx106 1. 390 
D 7.646:rl 451 1. 485x106 839 2.190x106 1.226 
E 6. 0J1x1<9 313 1.z63x10 744 1. 889x10 'fi7 
Plane 4: 6 2,317 2.684x10~ 4,444 
6 6, 672 A 1. )47x106 J . 980x106 
B 1. 603x106 3, o60 3.162x106 6, 096 4. 77.5x106 8 ,913 
C 1. 627x106 2, 9'.30 J . 289x106 6. 271 4.84Jx106 9,172 
D 1.539x106 3,213 J .170x106 6.J94 4. 689x106 10, 290 
E 1.286.rlo 2. 900 2.6wx10 4.122 3.849x10 5,9'23 
Pl.ane .5: 6 17, 040 6 8.CY/4x1o6 47, 860 A 2. 669x106 5.387x106 30,510 
B 3.360x106 24.490 0. a33x106 46.a6o 1. 005x10~ 69, 980 C J . 452x106 24,920 6. 950x106 49,630 1. 021x106 72,690 
D J . 080x106 24,o6o 6.629x106 43,900 9.8'73x10..:: 6.5 , 930 
E 2. ~9x10 1.5, c6c 5.326x10 36,790 7.96'7X1QV 4,5,340 
Plane 6: 6 1.179x1~ 1.143x107 2.456x.1o5 1.698x:1o7 J.497Xlo5 A 5.567x106 B ? . 156x106 1.e4?x1 1.434x107 3. 677x1~ 2. 07&10? 5.298x1~ C 7. 22&106 1.900x1~ 1.48Jx107 J . 9Q-Ox1 2. oa0x107 5.211x1 o5 D 6.846xto6 1.733x1 1. 362x10~ ; . 418xl~ 2. o67X10~ 4.994x1 E 5.46,5x10 1. 090x1o5 1.08'7x10 2. 257x1 1.6J4x10 3.224x1o5 
Table 2b. Saturation activities of bare and cadmium-covered gold foils at planes across the 
central stringers on the thermal collllln 
At 600 watts At 1200 watts At 1800 watts String- Bare Cadmium Cadmium Bare Cadmium Cadmium Bare Cadmium Cadmium 
er covered ratio covered r atio covered ratio 
Plane 1: 4 6 .. s51x10~ 14 1,07.5x1o5 J4 A J.4JOx104 B 4.14?x104 
- 8 .241x1~ 42 1.259x1o5 19 C 4.296.,ao
4 J6o 8.J48x1 4 19 1.J2,5x1~ 79 D 4.072x104 230 5.296x104 19 1.24Jx1o5 7 E J.448x1o 71 6,.938x10 20 1.100x1 19 
Plane 2: 4 JOO 1.878x1o5 45 2.889x1o5 48 t\) A 9.50.3x10 1\) B 1.12?.x1~ 370 2.2J1x1~ 71 J.456x1~ 4 C 1.166.xl 470 2.244x1 127 J • .54?xl 66 
D 1.121x1i 470 2.258x1~ 73 J.394x1o5 58 
E 9.524x1 320 1.9J8x1 J8 2.903x1o5 82 
Plane J: 
4.150x1o5 6.456xl.o5 A 2,.073x1~ 477 287 JOO 
B 2 .45ltt1 6.50 4.9J6x1o5 312 7.67,5x1~ 424 C 2,.55&1o5 500 4. 952x1o5 356 7.761x1 472 
D 2.480x1o5 700 4.869xio5 296 7.471x1o5 4o4 
E 2. 11Jx1o5 .580 4.151x1o5 220 6.J84x1o5 331 
Pl.ane 4: 
6 A 4 . J53x1o5 1,04o 8.61Jx11 992 1.J17x106 ~.200 
B 5.175x1o5 1,460 1.0J4x106 2,108 1.58.5x106 2,940 C 5 . J10X1~ 1,.520 1.0JJx106 2,110 1)>27x106 2, 920 
D 5 . 22ax1~ 1,270 1.0l(3x10 2,128 1.,589x106 2,900 
E 4.J50x1 1,050 8.684x1o5 1,4oo 1.231x10 2,110 
Plane 5: 
6 6 A 8. 9.35x1C>i .5,4.36 1.7T.}xl.06 11,460 2.711x106 15,740 
B 1.102x106 8,?30 2.194x106 15,820 J.J74x106 23,JOO 
C 1.115x106 8,502 2. 21.?x106 18,010 3.446x106 24,610 
D 1.093x10 8,250 2. 181x106 16,020 J.4Ci6xto6 23,530 
E 8 . 9i6:do.5 . S,537 1e805x10 11,290 2 .. 6r.ac10 15,260 
Plane 6: 6 3 .647x10~ 81,7.30 5.569x10: 119,500 A 1.817x106 38,430 
B 2.J22x106 61 ,950 4.672x10 126,JOO 7 .o69x106 182,500 
C 2. 4o?x106 62,340 4.?0Jx10: 142,500 7. J48x10 202,800 
D 2.Jl.5x.106 59,970 4 .6::wx106 127,400 7.032x1~ 187, 200 E 1.828x10 36,570 3.662x10 79,580 5 .349x10 114,700 
23 
Table 3. Thermal flux 
At 100 kw A'I; 600 w At 1200 w At 1800 w 
From Fig 33 
1 5. 7x108 3.42x106 6.84x10 6 1.026x1o7 
2 1.88x109 1.128:x:107 2.256:x:10? 3.384:x:107 
3 4.2x109 2.52x107 5.04x107 7.56x107 
4 8.6x109 5.16x107 1.032:x:108 1.548x108 
5 1.78x1010 1.068:x:108 2.136x108 J.204xto8 
6 J . 6x1o10 2.16x108 4.J2x10 8 6.48x108 








At 10 kw At 600 w 
From Fig :33 
3.ox106a 1.80:x:104 
1 .. :;5x107 8.10:x:104 
5. 2x107 J.12:x:105 
1.88x108 1.1:;x106 
6.8:x:1O8 4 .. 08x1C>6 
2.45:x:109 1.4'?x10 7 
F1'l.st Flux 
At 1.200 w At 1800 w 
3.6ox104 5.40:x:104 





aFrem Fig 37, Nowak and Chow ( 5) . 
Foil Activities 
At 600 w At 1260 . w At 1800 w 
2JO 480 640 
1~0.50 2,170 2,870 
4.,.040 8,.360 11.,000 
14,,600 JO, JOO 40,000 
52,700 109,000 145,,000 
190,001.) 394,ooo 521,100 
{\) 
.{:::" 
Table 4b. Total flux and theoretical f ·o1l activities 
At 10 kw 



























At 600 '(;1 At 1200 w At 1Soo w 
1 .• 08x105 
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Fig. J. Saturation activities of bare indium foils along t he 













105L_ _ __J_ _ ___J_ _ ...J..... __ ......__ ____ __. __ _ 
2 3 4 5 6 
POSITION 
Fig. 4. Saturation activities of bare indium foils along the 
central stringer B of the thermal column 
30 
108---....------r----~----r----....----,------, 
AT 1800 W 
o THEORET ICAL 
o EXPERIMENTAL 
,05.__ __ ....._ _ ..,__ _ _.__ _ _._ __ ~------
2 3 4 
POSITION 
5 6 
Fig. 5. Saturation activities of bare indium foils along the 
central stringer C of the thermal column 
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108-----,.------------r------.-----r---~--.------, 
AT 1800 W 
AT 1200 W 
105 L._ _ J..._ _ ...1,..._ _ .....__ _ _ _,__ _ _.__ _______ _ 
2 3 4 5 6 
POSITION 
Fig. 6. Saturation activiti es of bare indium foils along the 
central stringer D of the thermal column 
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10°.--------~--~--~--~-------,.-----
AT 1200 W 
,05 ....._ ____ _.__ _ __._ _ ___._ _ ____.'--__ ....__ _ ____, 
2 3 4 
POSITION 
5 6 
Fig. 7. Saturation activities of bare indium foils along the 
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AT 1800 W 
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IOL---J..._--.L.---....._ __ ...a.... ______ _.._ _ _, 
2 3 4 5 6 
POSITION 
Fig. 8. Saturation activities of cadmium-covered indium foils 
along the central stringer A of the thermal column 
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AT 1200 W 
10---J-- ----L----L------L---.IL-..--..I..--___J 
2 3 4 
POSITION 
5 6 
Fig. 9. Saturation activities of cadmium-covered indium foils 






























Fig. 10. Saturation activities of cadmium-covered indium foils 
along the central stringer C of the thermal column 
106c::---,-----,--""'T'""---r---.-----~-~".""""'I 
AT 
AT 1200 W 
10~.------------------...L...--...I----J 
2 3 4 5 6 
POSITION 
f 1g. 11, Saturation activities of oadm1um•eovered indium roils 
along the central stringer D of the thermal o~lu.mn 
J7 
106 r----r------.----------y---~--.----:::::::i 
AT 1800 W 
--z:._--~ 
AT 1200 W 
,o.._ __ ....__ _ ---L.. __ __. ___ ..__ _________ --
2 3 4 5 6 
POSITION 
Fig. 12. Saturation activities of cadmium-covered indium foils 
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Fig. 1J. Saturation activities of bare gold foils along the 
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Fig. 14. Saturation activities of bare gold foils along the 
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Fig. 15. Saturation activities of bare gold foils ·along the 




















AT IS00W-- -7 
ATl200W'-------
AT 600 W- ---....,, 
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P0SITI0N 
Fig. 16. Satura tion activities of bare gold foils along the 





AT 600 W-..-'----,IL--~_____,/ 
104 ,...._--+---¼----:!:-----.J.r-------,!,-----'---_J 3 5 6 
POSITION 
Fig. 17. Saturation activities of bare gold foils along the 
central stringer E of the thermal column 
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AT 1800 W 
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P0SITI0N 
Fig. 18. Saturation activities of cadmium-covered gold foils 
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Fig. 19. Saturation activities of cadmium-covered gold foils 




AT 1800 W 





Fig. 20. Saturation activities of cadmium-covered gold foils 
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IQL_ _ _JL-_ __i _ _ ---1-__ ...J.. _ _ __.. _ ____ _ 
5 6 2 3 4 
POSITION 
Fig. 21. Saturation activities of cadmium- covered gold foils 
along the central stringer D of the thermal column 
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AT 1800W---
AT 1200 W- - -
AT 600 W-~---
10.__ __ .....__ _ ~--~--~-----,!,----~-----' 
2 3 4 5 6 
POSITION 
Fig. 22. Saturation activities of cadmium-covered gold foils 
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AT 1200 W 
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Fig. 2J . Satur ation activities of bare 1nd1um foils at Plane 
1 across the central stringers of the ther mal column 


















AT 1800 W 
AT 1200 W 
AT 600 W 
,...____._--'---------------------------A B C 
STRINGER 
D E 
Fig. 24. Saturation activities of bare indium foils at Plane 
2 across the central stringers of the thermal column 
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101.----.--------.----~--~-------,---, 
AT 1800 W 
AT I200W 
AT 600 W 
105.___~ _______ .___ _ ~ __ ......,_ ____ ~_ 
C D E A B 
STRINGER 
Fig. 25. Saturation activities of bare indium foils at Plane 
3 across the central stringers of the thermal column 
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108 - ----- --~-- ------------
-§lei 
~E 
AT 1800 W 
AT 1200 W 
~-----0--- - ..,--. 
106 ~___._ ______ ......__ _ __,_ _ ____., ______ __.______. 
A B C D E 
STRINGER 
Fig. 26. Saturation activities of bare indium foils at Plane 
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A B C D E 
STRINGER 
Fig. 27. Saturation activities of bare indium foils at Plane 
5 across the central stringers of the thermal column 
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108- ----------..-----....------r--------,---, 
-0---0-----c>--'.:AT 1800 W 
106L----!--------:!:-------:!:--~::------------;~-A B C D E 
STRINGER 
Fig. 28. Saturation activities of bare indium foils at Plane 
6 across the central stringers of the thermal column 
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1001-----------,r---....... ---r---------r--, 
AT 1800 W 
0 
AT 1200 W 
0 
AT 600 W 
0 
A B C D E 
STRINGER 
Fig. 29. Saturation activities of cadmium-covered indium foils 
























Fig. JO. Saturation activities of cadmium- covered indium foils 
at Plane 2 across the central stringers of the 
thermal column 













102---------------- -----------~---A 8 C D E 
STRINGER 
Fig. Jl. Saturation activities of cadmium-covered indium foils 





AT 1800 W 
0 
103'-----'----------,..__ __ .,__ __ ....__ ____ -= ____ 
B C D E A 
STRINGER 
Fig. J2. Saturation activities of cadmium-covered indium foils 
























Fig. 33. Saturation activities of cadmium-covered indium foils 























Fig. J4. - Saturation activities of cadmium-covered indium foils 
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Fig. 35. Saturation activities of bare gold foils at Plane 
1 across the central stringers of the thermal 
column 
















---0-----0-----0-~A~:r 1800 W 
__ ---c>------------0----:A::::__J" 600 W 
104,..__---!---------::!!e----~---±------~--J A B C D E 
STRINGER 
Fig. 36. Saturation activities of bare gold foils at Plane 




AT 180 0 W 
AT 1200 W 
AT 600 W 
105 '--__._ _____ _____..__ _ ..._ __ ....._ _____ __._~ 
A B C D E 
STRINGER 
Fig. 37 . Saturation activities of bare gold foils at Plane 
J across the central stringers of the thermal 
column 
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,07,-----.-- -- - -r--~---r------ .-. 
AT 1800 W 
106 
AT 1200 W 
AT 600 W 
105L.__A1._ ____ _____LB __ _..L.C ___ O~-------:::E:--' 
STRINGER 
Fig. J8. Saturation activities of bare gold foils at Plane 
4 across the central stringers of the thermal 
column 
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10 7 .--......... --------.-----,---~------..----, 
--0----0----0-_:_A~:f 1200 W 
AT 600 W 
10
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Fig. 39. Saturation activitjLes of bare gold foils at Plane 





Fig. 40. Saturation aot1v1ties of bare gold foils at Plane 
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Fig. 41. Saturation activities of cadmium-covered gold foils 
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AT 1800 W 
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Fig. 42. Saturation activities of cadmium-covered gold foils 
























Fig. 4J . Saturation activities of oadmium-oovered gold foils 



















104 ~~----- -~--~----.---------.---, 
102.__-L------~----!,------:!'----------,~--' A B C D E 
s·m1NGER 
Fig. 44. Saturation activittes of cadmium-covered gold foils 



















,03 .____,_ _____ ___.L.....-_ _ ..__ __ ~ -----~-
A B C D E 
STRINGER 
Fig. 45. Saturation activities of cadmium-covered gold foils 
at Plane 5 across the central stringers of the 
thermal column 
71 
106,------r-------.--- ------ ------~ -
ET~ g.e 
-~ 
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A B C D E 
STRINGER 
Fig. 46. Saturation activities of cadmium-covered gold foils 
at Plane 6 across the central stringers of the 
thermal column 
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COMMENTS AND RECOMMENDATIONS 
The observations of the :f'oi.ls after Run VII! was done 
while the r eactor W$,S a t full power (10 kw) for irradiation 
on another re.searoh project.. Al though the background reading 
was taken while the reactor was at the full power, it was 
much too large in comparison with the activities of about half 
the foils (those in the farthest three planes). Hence the 
results for cadmium-covered gold foils at 600 watts for planes 
1 to 3 came out very high. This run espeeiallY should be 
repeated. 
Otherwise, the total and fast neutron proftlea are as 
expected from a reaetor of the core configuration as that 1n 
·the UTB-10. 'l'he flux levels at the middle three stringers 
are nearly the same, with a rapid drop towards the other t wo 
. . 
side stringers . In the majority of the trials, the activities 
at saturation in stringer D were found to be slightly less 
than they would be aocording to the position on the smoothed 
out curve. It would be an interesting piece of research to 
find out the cause of this slight depression in the flux at 
this line. 
Comparison of the experimental curves with the theoretical 
results; in stringer C (the only one fol' which theoretical 
results are available); show a remarkable eorrelat.ion, 
especially for the total flux values. The experimental values 
of the activities for fast flux are lower than the correspond-
73 
ing values indioated by theory, and this may be ascribed to 
a greater absorption, to a greater thermal neutr .1.. n impurity 
a t the face of the f uel s l e,b, 8.nd to the r-•J.ightly less height 
of the actual thermal column then the one for which the 
theoretical caleulations were made" 
If the extra trouble would warrant it, the study could be 
repeated and extended to higher pottter level s, wlth provision. 
for counting simultaneously in two or four sealers and count-
ing systems, to increase the accuracy in the regions of low 
activity. The aeM,vations due to flux in the other st:ringers 
eould also be found similarly, and all these results put 
together to give an equation expressing the activation at 
saturation, and hence the flux, in terms of the three 
position coordinates and the power level at which the reactor 
is ru.n. 
The absolute flux eould be determined at one point, and 
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APPENDIX 
'llable .5. Run I 
Date: H9.rcb 1.8, 1963 
CclnditiOl'U!I: IndiUII f'oils • bare, at 600 watts for 20 min 
Reactor scram at ):44 p.m. 
Background cwnt: 11J6 1n 10 m1n or 15 cpa 
Uranium standard:. 48,433 1n 2 :m1n 
Poat- P'oll Time at Total Count- Bemarks Counts Dead Corrected Net 
tion No. start counts 1ng per time opa CJD 
of time min con-ec-
count Cmin) tion 
Str1llger A: 
1 1 8102 19,053 2 9,.526 9 9,~5 9,.520 2 
' 
8t21 41,03.5 2 20,518 42 20., O 20,.545 --.J 
°' 3 4 8,t44 64,267 2 ,2.,134 1<0 32,237 32,222 
~ t 9:17 17,~ 2 With absorber #12 8.,872 8 8,880 8,865 t 9:39 26, 2 With abeorber #12 1J,J46 18 1),:,64 1J,Jla9 7 9:.5.5 44,018 2 Witl- absorber #12 22,009 ,.a 22,057 22,<>'J2 
St.ringer B:-
21,;,60 l 8 8:0.S 2 10,880 10 10,890 10,875 
2 9 8:J1 41,666 2 20,833 4J 20,fi'/6- 20,861 
) 10 8:47 74,104 2 37,052 137 37,182• 37,174 ,.. 11 9:29 18,000 2 With absorber 112 9,000 8 9,008 8,993 
i 12 9:42 31,Sffl 2 With absorber #12 15,944 25 15~ 1.5,9.54 13 10:02 51,552 2 With absorber f12 25,,776 6o 2.S,842 25,827 
stringer C: 
19,618 1 14 8::14 2 9.,809 10 9,819 9,Bd-1-
2 15 8:34 39,824 2 19.,912 40 19,9.52 19,,937 
J 16 8:53 71,00C) 2 J.S,.504 126 35,630 35,615 
4 17 9::33 16,a.54 2 With absorber #12 8,427 7 8,434 8,419 
i 18 9:48 29,179 2 With absorber #12 14,590 21 14,611 14,596, 19 10:08 48,666 2 With absorber f 12 24.333 59 24,J92 24,3'7'7 
7 32 7:44 tlJ6,.0?6 2 With absorber #13 7.3,038 SD 7.3,571 73,556 
Uraniwa standard: ll8,69o 1n 2 m1n 
Background: 157 in 19 m1n or 16 cpa 
stringer D: 
19,360 9,6ae 9,689 9,,674 l 22 8:11 2 9 
2 23 8:27 43.,QJ2 2 21,516 ~ 21.562 21,.547 ' 
J 24 8:,50 71,.510 2 3.5,~ 128 3.5.883 3.5,,868 4 2.5 9:20 20,,1)7 2 With absorber #12 10, 10 10,078 10,,o6J g 26 9:45 29,310 2 With absorber f 12 14,65.S 22 14,677 14,662 27 10:0_5 50,713 2 With absorber f 12 25,J~ 64 25,420 2.5,,4<>.5 
stringer E: 
1 28 8:08 11,889 2 s.~ 8 8,952 8,937 
2 29 8:24 40,.018 2 20,009 40 20,049 20,0.)4 
3 ,o 8:41 69,8.52 2 34,926 122 35,048 ,5,0,3 
4 31 9d0 19,6.s~ 2 "8.th absorber #12 9,,8)0 10 9,840 9,825 g 36 9:J6 29,,322 2 With absorber #12 14,661 22 14,68) 14,668 33 9iS8 ~,802 2 With absorber #12 22,401 so 22,451 22,4)6 
For calculation of absorber tact.or: 
16 9:00 65,457 2 Ne absorber 32,728 1f07 32,835 32,820 
9:0J 12,109 2 With absorber #12 6,054 4 6,058 6,043 
-
Table 5 (Cffltinued) 
Absorber !'actor: tor No. 12 • 5.226 (ft-om Tab.le 17} 
tor Bo. 13 • -
te • 20 min Fe • 1.0000 (trcm Table 18) 
1 •• -~ • o.~2 11' p • 1 .0000 (ft-om Table 19b) 
Pos1.- Foll let True Poll !m! ->-\v- F Asa~ t.1on No. cpa net. w\ .. e Sia! cpl (ng) DC 
St.ringer A: 
1.04u1oS 1 l. 9,.520 9,520 11.22 ~ ~ 19a 0.03599 122.? --.J 
2 ) 20,545 20,.54.S 11;01 1,866 4h J&a 0.02817 1,56;8 2.9S/X1~ --.J ) 4 32,222 32,222 10.6.5 3,026 Sh 0111. 0.02099, 210.4 6.~, 
4 i 8,865 46,:,,o 11;0:s 4,19) Sh~ 0.01174 )21~4 1.~7x1~ g 13.349 6'J.?6o 11.14 6,262 t~ 0.01* 426.2 2.649,d, ? 22,042 115,200 10.a.3 10,64o 0.008438 .52).4 5.,S6?xl 
Stringer B; 
1.a,6xt~ 1 8 10,875 10,875 11.22 969 4h 22a 0.0346) 121.s 
2 9 20,861 20.861 10.78 1,9J.5 1Qi48m 0.02480 178.1 3.446.xl ) 10 :J?,174 3?,174 11.03 
'·~ 
Sh ot. 0.02020 218.7 7.370x1~ 4 11 a.m 47,000 10.99 4 5h 46a 0.01178 '74.9 1.6o)x1G9 • i 12 15,954 8),'70 10.99 7,'86 Sb 59a 0.009971 ftl.l.),O ,.~o6 1:3 2.S.827 1:,s,000 10.80 ~~.soo 6h 19a o.oam.J 512.6 7.156n 
Stringer Ct 
1.28ix1~ l 14 9,804 9,SOlt 10.96 895 4h 32.JI 0.0308.5 14).2 
2 15 19,9'J7 19,9)7 10.66 1,870 4b 5111 o.02387 185.1 J."61x1 . 
) 16 :35,615 35,615 11.12 3,20, 5h 10. 0 •. 01870 2)6.2 ?-.564xt~ 4 1? 8,419 ll4,000 10.67 4,123 5b SQII 0.01119 394.6 i.027X1~ 
l 18 14,596 76:,270 10.57 7.216 Oh OS- o.oon,1 478.4 ).452x1o6 19 24,m 127,400 10.90 11,690 6b 25a 0,007141 618.,S 7.228x1 
7 )2 1',Ss6 
String&r Dt 
1.2'2d~ 1 22 9,674 9.674 10.82 894 4h 2811 0.03206 111.1 
2 2' 21.~ 21.~7 10.99 1.961 lfblalha 0.02611 1~.2 :,.)11%1 ~ , 24 . 3.S.868 35,868 10.66 3.= Sh C'/a o.01~ 227.2 7.6lf6xl 4 ~ 10.o63 ~~~ 11.41 4. t= 0.01,22 :,:,4.0 1.S)C)z106 i 14,662 11.45 6,691 0.009594 !16o.4 ).GiQd~ ~ 25,405 1:32,800 11 • .54 11,.SOO 6ti2211 0,007422 .595.1 6.846sl 
Stnng&r Ei-
11.,1 1.020x1~ 1 28 8,937 8,9.31 7/0 4h 25a o.O)JJ2 132-.5 
2 29 20,0)4 20.o.:,4 11.BO 1,098 4h 41a 0,02714 162.8 2.76,xtij 
' 
JO 35,0D 35-.COJ 11.?6 2,9'19 4h .sa- 0.02182 202 • .5 6,&31xt 
4 31 9,825 51,)40 U.?) 4,'177 Sh 2711 0.01,or. 29:).8 1.286x1~ 
i J6 14.668 76,,6:50 11.19 6,507 ts,- 0.01077 410.1 2.6?9xt 0 » 22.4'6 117,200 11.67 10,050 1,5a 0.006119 ,544.o .5.46sx,.o 
Fw oalcNlat.tm ot abBOl'ber tact.or; 
16 J2.820 
6.04) 
Table 6. Run II 
Date: A.Jrll 1, 1963 
Ccnditicma: Jndium tolla, cadndmn--o""9red, at 600 watts tor 20 1111.n 
Reactor acraa at 4:12 p.a .. 
Background coant.:· 163 1n 10 m1n or 16 CJa 
Uranium standard: 48,523 1n 2 m1n 
Poei- l'oU Time at Total Coant- Remarb Count.a Dead Corrected lat 
tion Ho. start counts 1ng per time CJJll cpa 
ot timt min correc-
ccunt (mm) ticm 
St.ringer A: 
1 37 4:)9 84 2 42 
-
42 26 
2 3 4:.59 218 2 109 109 93 ---J 
-
CX> 
3 4 .5:12 797 2 398 
-
)98 382 
4 g .5:27.5 4,289 2 2,144 - 2,144 2,128 i .5:-4) • .5 24,J.59 2 12,180 15 12,19.5 12,179 7 5:54 1.50,093 2 ?i,046 
~l 7.5,= 7.5,.593 6:0) 2.5,7o6 2 With absorber #12 1 ,85) 12, 12,8.53 
Stringer B: 
1 8 4:.50 80 2 40 
-
40 24 
2 9 .s:04.s 261 2 1)0 - 130 114 
J 10 .5:17 1,0J4 2 .517 - .517 .501 4 11 .5:JO .s.~ 2 2,724 1 2,'72.5 2,709 
i 12 .S:'-9 33,937 2 16,968 29 16,997 16,981 13 0:0.5 • .5 38,831 2 With amorber 112 19,418 38 19,456 19,44<> 
Stringer C:· 
~ ~ 1 14 4:53 92 2 - JO 2 1.5 5:07 254 2 127 - 127 111 
J 16 5:22 913 2 4_56 456 440 
4 JS .5:35 5,183 2 2,.592 1 2,.593 2,.571 
i 18 i:.s1 • .s 32,167 2 16,084 26 16,110 16,094 19 :10.5 37,816 2 With absol'ber 112 18,908 )6 18,~ 18,9".d3 
7 34 8:o6 1~.569 2 With absorber f t) ?4,78.5 559 75,344 75,326 
Uraniua standard: 48,407 in 2 min 
Background: 182 1n 10 m1n or 18 cpa 
St.ringer D: 48 1 20 4:46 • .s 9.5 2 48 32 
2 38 .5:02 23.5 2 118 - 118 1ctl 
' 
22 ,5:19 • .5 931 2 466 
-
466 4.50 
4 J.S .5,32 • .5 .s.865 2 2,932 1 2,9'.33 2,917 
l 24 .S:~., 33,~ 2 16,702 28 16,7.30 16.714 2.5 6:08 31,286 2 With absorber #12 18.,64) 3.5 18,678 18.,662 
Stringer E:· ~ ~ JO 1 ?/J 4:42 • .5 93 2 -
2 27 4:.56 242 2 121 -· 121 105 
J J6 .5:.14 • .5 ?47 2 374 - 374 ~ 4 29 ,5:25 4,104 2 2,052 2,052 2, 
i JO .S:41 24,7/.S 2 12,388 1.5 12,4-0) 12,387 31 .5•.57 144,.591 2 '72,296 .523 72,-819 72,80.) 
Table 6 (ocntimaed ) 
Absorber tactw: tor No. 12 • ,;.240 (baa Table 17) 
for No. 1) • -
t..•20111in Fe = 0.99821 (trc. Table 18) 
1 - .-~ Ill o.22642 Fp • 1.0217 (ftooa Tabla 19b) 
Posi- Foil Net Tw. Foil S!! ->.~ ,. A.sat-tiClD No. cpl net wt Ilg • SJ!! CJ'II (1111) ng 
strin&er Ai 
1 71 26 26 11.61 2.2 (Ii 28m o.6981 0.45 14.) --..J 
2 ) 9' 9' 11.01 8.4 <II 4a. 0.5400 8.34 '70.3 '° :, 4 )82 :,132 10.6.5 ,s.9 lbotm 0.45'?0 9.86 3.54 ,. i 2.128 2.128 11.<>5 19) th 16.,Sa o.~ 12.-0) 2,317 g 12.119 12,119 11.14 1.t,Jl th ~•Sa o.,o.so 14.77 17.or.o 7 ?S.m 75.m 10.8) 6,980 1h 311 o.2666 16.90 117,900 
12,85) 
St.nngv Bs 
o.6o62 1 8 24 24 11.z2 2.1 Cll)9a 7.4) 1s.1 2 9 11.4 114 10.78 10.6 <ll S).Sm 0.5032 8.23 f1/.2 
' 
10 501 501 11.0) 
~-4 th o6ii o.4286 10.51 ).~ 4 11 2.?0CJ 2.701) 1G.99 1h 19a 0.)627 12.42 
i 12 16,981 16,981 10.99 1,545 1h )811 o.2842 is.as 24,490 13 19;44<> 101.900 10.ao 9,4)1 1h 54.sa 0~2)00 19.59 1a,..700 
Strlngv C: 
1 14 :,o )0 10 .. 96 2.1 (Ii 42.a o.5833 1.12 20.9 2 !i lU 1U 10.66 10.4 (h s6a o.487) 9.24 96.o 
' 
~ ~ u.12 )9.6 1h11• 0..4020 11.21 Z,44 ,.. 4.S 2 ,S7'/ 2,571 u.6J 221 1h 24- o.)402 1.).24 2,910 
l 10 :16,~ J.4, ~ -s_q.--,-r x, ~ 1.'.h'tO. ~ o. Z1~ i-o. ,o zi... .• -.,Z,O 19 18,928 99,170 10.90 ·9,098 1h 59.Sa 0.2157 20.88 190,000 
7 ,,. 7.5,326 
St.r1Dger D: 
10.?6 o.6)40 20.6 1 20 )2 )2 2.9 Ob '.35.S- 1.10 
2 )8 102 102 11.a, a., Ob .51■ 0.5196 s.67 74.2 
:, 22 450 4So 10.B2 41., 1h a.,- o.41.51 10.a.s 451 
.. 35 2,91? 2,917 u.64 ~ 1h 21.s■ 0.),51.) 12.82 ),21) s 24 16,.714 16,714 10.66 1. 1h 35.s- o.ms 15.3.5 24.o6o 6 25 18,662 97,?80 11.,41 8 ,S,O 1h 57■ 0.2221 20.22 17.3,)00 
stnngv Er 
2.6 o.6674 6.75 1 26 ,o )() 11.4:S ell )1.,Sa 17.8 
2 ;l 105 105 11.54 9.1 <ll4Sa 0 • .5612 a.o, 72.a 3 ,.sa ,.ss 11.61 )0.8 th ,.,. o.lf426 10.18 )13 ,. 29 2,(06 2.0)6 11.80 17) 1h 14- o.~ 11.6' 2 •. ~ 
i )0 12,387 12,387 11.76 1,053 1h J(a 0.'.31.50 14.)0 1.s.o60 )1 72,803 12,803 11.'7) 6,2o6 1b 116a 0.2.565 11.$6 109.000 
Table 7. Run III 
Date:. April 16,, 196) 
Ccnditicaa: Jndiua, foils, bare, a.t 1200 watts tor 10 m1n 
Reactor scraa at 10:-59 a.11., 
Background cc,unt:: 180 1n 10 1111n or 18 cpa 
Uranium standard.: 47,979 1n 2 m1Di 
Poai- Foil Time at Tota1 Coant- Remarks Counts Dead Corrected Net.. 
tion No. start counts 1ng per t1- cpl Cp!l 
of tialJ, m1n correc-
count (min) tien 
Stringer A: 
1 4 2:-119 28,071 2 14.,0)8 20 14,0.58 14,04<> 
2 i J:04 65,2?9 2 32,640 1o6 32,~ 32,728 co 0 
' 
):22 21,?98 2 With absorber #12 10,981} 12 11,001 10,983 
4 7 J:37 36,9o6 2 With absorber #12 18,453 J4 18,487 18. 469 
i s J:SS 59,7o6 2 With absorber 112 29,85) 81} 29,942 29,924 9 4,16 34,482 2 With absorbers #12 17,241 JO 17,271 17,25) 
and #13 
Stringer B: 
1.5,o64 15,~ 1 10 2::.58 :,o.082 2 15,041 23 
2 11 Ji1J 67,126 2 3'.3,m 113 :,:,,676 JJ,6,58 
J 12 3:31 22,.5'.31 2 With absorber #12 11,. 1J 11,279 11,261 
4 13 J:46 J9,~3 2 With absC>rber #12 19,,562 J8 19,6oo 19,582 5 14 4:-07 64, ~ 2 With absorber 112 32,282 114 32,396 32,378 
4:10 22,6,56 2 With absorbers #12 11,328 13 11,341 11,:,23 
6 38,086 
and #1) 
36 19,o61 ,.5 4:25 2 With absorbers # 12 19,043 19,019 
and #13 
stringer C: 
1.5,o67 1 16 3:01 J0,087 2 15,0Ll4 23 15,049 
2 18 ) :16 64,812 2 .)2,4o6 10.S 32,511 32,49) 
:,:19 11,ascs 2 With a bsorber # 12 5,928 4 5,932 5,914 
' 
19 J:34 Z::: 201 2 With absorber # 12 11,100 12 11,112 11,()914. t , 4- 20 J:52 37,~0 2 With absorber #12 18,SJO J4 18,_s64 18,,546 
1 22 4i1J 60,057 2 With absorber # 12 :,o,aas 90 J0,118 J0,100 24 4:.28 '.37,908 2 With absorbers #12 18,954 :,6 18,990 18,912 
and #13 
7 4:)1 47,1,, 2 With absorber #13 23,568 23,624 23,605 
Uranium standard: 48,663 1n 2 mm 
Background: 186 1n 10 m1n or 19 CJ11 
Stringer D: 
31,607 1 27 2:55 2 15,804 25 15,829 15,811 
2 29 J:10 72,483 2 :,6,242 1)1 Jo.,37.3 :,6,)55 
3 )O ):28 25,240 2 With absorber #12 12,620 16 12,6:,6 12,618 
4 '.31 J:55 37,'-66 2 With absorber #12 18,7.33 JS 18,768 18,7.50 
i )2 4:04 69,962 2 With absorber 112 34,981 122 )5,103 35,08.5 )3 4:22 41,147 2 With aboorbers f 12 20,574 42 20,616 20,598 
and f1) 
Stringer E :-
14,366~ 14,369 1 J4 2:52 28,7)1 2 21 14,387 
2 5i ):07 64,)05 2 :,2,182 104 :,2,286 )2,268-
' 
J:25 22,083 2 With absorber #12 11,042 12 11,054 11,o:,6 . 
4 )7 ):40 36,9~ 2 With absort,er #12 18,lf92 34 18,_s'l6 18,508 
1 38 4:01 .58,7 , With absorber #12 29,3.5) a6 29,4)9 29,421 ' 4o 4119 J.5,738 2 With absorbers #12 17,809 )2 17,901 17,883 
and f-1:} 
Tahl.o 7 (contimled) 
Absorber f:aetor, tor No. 12 • s.al? CtromTable 17) ror No. 1, • 2.752 
i_ • lO m!n F0 • 1.0096 (tl-om 'l'able 18) 
1 - .->-te -= o.12ot.6 Pp e 0.98879 (tram 'fable 19b) 
Poai• Foil Net True Foil me -).t • Aaat tian No. n&t w CJD vt Ilg • 9.2! cpa (JIil} 
Ilg 
St.nng&r As 
t<>.6s 2.119x1oS 1 ~ 14,04"0 14,ot.o 1._)18 3115111 0.05155 16o.7 (X) 2 i 32,728 .'.32,728 11.05 2,962 lib ()Om o.0425) 191>.9 S-712%1~ ~ 3 10,983 .SS,<1/0 11.14 S,21:3 11h24. o.on75 245 .. -s 1.280xlo§ ,. 7 18,1469 97,650 10.,83 9,016 lib :3911 <>.0218' m.1 2.684x1'ff i 8 29.924 1.sa.200 11.22 14,100 '8}5911 0.021,r. 384.S .s.,S?xt 7 9 17,2.5) 251.,000 10.?8 2),.280 5h 1&a 0.01688 1191.1 1.14)%10 
Stnngw Ba 
1.5,oi,6 1.s.0116 2."61x1i 1 10 11 •. 0, 1,)64 4b QI o.<Jlt59) 180.4' 2 11 33,658 ».6'8 10.99 ),c6:J 4h 15m o.-03?f!f) 218.7 6.699xl 3 12 11-261 '9,530 10.9' .S,411 Jth»a 0.0,001 'l'15~ 1.49.,x1.o 4 1, 19,582 10),000 10 • .so 9,586 4b 47a 0.02.512 )29.9 3.162x1~ 5 14 32,1'18 111,200 10.96 15,620 5h 09m o.ot894 437.5 6.SDxt 
' 
11,'2:) 
10.66 1.4)4Xlo? 1.S 19,,()61 271,JOO 26,010 Sh .27Ja 0.01.504 5.51.2 
Stri.nger C: 
2 • .5)8x1~ 1 16 15.~ 1.5,(#.J 11.12 1,:,.53 4h O)m C).~19 tS?.s 2 18 32,49) '.32,'-93 10 • .51 3.0?'-l 4h 1811 o.o:3645 221., 6.988x1 S,914 
,a,66o 4b "- 286.4 1.S41x1~ 
' 
19 11,®4 10.90 S,'82 o.0289) 
----
2~ 18,,Sl,6 98,c6o 10'.?6 9 ,11) 4bSZfaa" o.oom 360.9 3.221p1"if, i 22 ,0.100 1.59,100 10.82 14,710 Sh 15a 0.01754 4-,Z.5 6.9.50x1 24 18,972 2?6 .. ooo to.66 25.SCJO .5h )OIi 0 .. 01447 .5?2.8 1 .laS'Jxl o7 
7 26 2',6os 
~Di 
2.))Q,cl~ 1 2'/ ~-811 1.'-,811 11.S4 1,)70 )h 57m o.,n48"/3 110.1 2 29 ,3.55 
~-3.55 11.80 ),081 Alb 1111 0.0)988 2c:/l.8 6.402x1 ~ ) 30 12,618 .110 11.?6 ,.'73 4h29la" 0.0316.5 261.8 1.48,Sx10 ,. :,1 18,750 99,130 11._7J 8,451 4h S"lll 0.02210 315.0 J.110x1j I )2 ).S,065 18.5.500 11.78 1.s.gg ,Sh o6m o.~969 421.o 6.029x1 
" 
20,.598 299.700 11.6? 2.5. Sh2'-la 0.01,56:, .5)0.4 1.362x107 
str1llgv E: 
ttt,369 14,:,69 o.!>4961 16'7..1 2.0C)lx1~ 1 )4 11.48 1,252 3h ,Sl,a. 2 
~i '2,268 )2,268 11.64 2.m Ith oc;. o.04()CJ2 202 • .s s.615:z1~ 3 11,o,6 
.se,10 11.?9 4,9119 I.th 2']ll 0.03248 2.s,.2 1.26)x1°' ,. 37 18,.S<8 97, O 11.61 8,429 lfh42m 0.02079 309_,. 2.6f1'/Xt'if i :38 29,421 155,000 U.83 13,150 Sb OJa o.02oi.6 405.1 .s.)26.do? ~ 1?,88) ~.200 11.98 21,720 Sh 2111 0.0162ft 510.:, 1.08'/X1. 
'l'able 8. Run IV 
Date: April 2.5, 1963 
CondiUons: Indium foils, cadmiua-cmered, at 1200 watts tor 20 min 
Reactor scram at 11 :-18 a.m. 
Background counts 175 1n 10 mm or 18 cpa 
Uranium standard: 47,8911n 2 min 
Poei- P'oU Time at Total Count- Rnarks Counts Dead Corrected Biat, 
ticn Ho .. start counts 1ng per time cpa CJlll' ot t.1- mm correc-
count (min) ti<m 
Str!nger A:. 
69 691 1 4 11:i.s .. s ,~ 5 
-
51 2 i 12:1J • .5 544, 3 181 - 181 163 CX> I\) J 12:31 1,359 2 68() 
-
680 662 
.. 7 12:4J.:S 7,024 2 3,512 1 J,51) J,495 t 8 12:56 4J,SoS 2 21,,752 47 21,799 21,.781 9 1:13.5 lttJ,223 2 With absorber #12 24,612 61 24,67) 24,655 
stringer B: 
1 10 12:02.5 ~ 5- 97 - 97 79 2 11 12::24 J 189 
-
1&1 171 
.3 12 12:.38.5 1,539 2 170 
"" 
710 752 ,, 13 12:51 8.,718 2 4,).59 2 4,:,61 4,)43 s 14 1:-o6 
~.?69 2 21,sai. 78 27.,962 27,944 0 15 1:21 ,.133 2 With absorber #12 JJ.,<»6 10C) JJ,175 )J~S? 
Stringer C :· 
62 62 1 16 12:08 308 5 
-
q4. 
2 18 12:27.5 1,764 J .588 
-
588 570 l 12 12:41 1,657 2 828 
-
828 810 4, 20 12:5J.5 8,602 2 4,JJ1 2 4,JJJ 4,~ ~ 22 1:08.5 56,468 2 28,234 80 28,314 28, 
1:11 10_.357 2 With absorber #12 5.178 3 5,181 5,163 6 24 1:23.s 68,599 2 With absorber #12 34,JOO 118 34.,418 34,400 
7. 26 4:48 86,919 2 With absorber #1J 4J,46o 189 4.3,649 4J,6)4. 
Uranium standard: 47,982 in 2 1111n 
Background: 146 1n 10 m1n or 1,5 cpa 
Stringer D: 
1 27 11:.57 573 5 115 
-
11.S 97 2 29 12:20 • .5 598 J 199 
-
199 181 J JO 12::,6 1,613 2 806 
-
806 788 4, J1 12:48 • .5 10,249 2 5,124 J .5,121 5,109 i J2 1:(0.;,5 .57,983 2 28,992 84 29.,a?I>- 29,0.58 33 1118.S 69,479 2 With absorber #12 34.740 121 )4,a61 )4,843 
Stringer Ea· 
926 167 1 34. 111:51 • .5 5 185 
-
18.5 2 J 12:17 487 ) 162 - 162 144 ) 12S:33.S !·~ 2 742 - 742 724 4 31 12146 • s 2 J,382 1 J,J8J J,365 
i' '.38 1s02 ,S0,40') 2 25',204 64 25,268 2.5,,250 40 1:16 48,690 2 With absorber #12 24,345 59 24,404 24,386-
Table< 8 (cant.inued) 
Absorber factor:: tor Ho •. 12 • 5~307 (trom Table 17) 
for No. 13 == -
t 9 = 20 m1n Pc =· 1 • .()()96 (trom Table 18) 
1 - .-~\. a 0.22642 Fp = 1.0172 (from Table 19b) 
Poai- Foll Net T.ne Foil !l!!. ->.tw F • sat tion No. CJa net wt. Ilg e 
cpa (~) m!. 
• 
stringer A: 
o.6804 1 4 .S1 51 10.65 4.9 ' <Ii 3011 6.,67 J2.4 co 
2 i 163 163 11.0.s 14.8 <l'l 51m o.4811 9 .. 43 140 \.u 3 662 662 11.14 59 .. 4 1h 1,-, o.J868 11 •. 7.3 ~ 4 7 3.~s J.~.s 10.8) J2J 1h 26 • .sm 0.329.5 13.71 4,~ 
i 8 21,781: 21,781 11.22 1,941 th 3911 0.2886 15.72 30,.510 9' 24,655 1.)0,800 10.78 12,14o 1h 56.5. 0.2242 20.23 245,600 
Stringer B:· 
61.,1 1 10 79 79 a .. 03 7.2 <h47a 0 .. 5470 8..29· 2 11 171 191 10.99 1.5..6 1h 07 • .5. o.4204 10.,79 169 
3 12 1.52 7.52 10.99 68.4 1h 21.5. 0.3.513 12 .. 91 88) 
4 13 4,343 4,343 10.ao 402 1h J4m 0.2992 1.5.16 6,096 
l 14 27,944 27,944 10.96 2,.5.50 1h49m o.2La68 18.38 46,860 1.5 JJ,1.57 1?6,000 10.66 16,.500 2hot.m 0. 2036 22.28 '367,700 
StringerC: 
1 16 .ltli,· 44 11..12 4.o Ch 52.5m o .. 5Q1J1 8 .. 90 35.J 
2 18 .570 570 10.57 .54.0 lb 11■ o.h<>2o 11.28 6()1J 
3 19 810 810 10 .. 90 74.4 1h 24a o .. )402 13.33 99'2 
4• 20 4,315 4,31.S 10 •. 76 401 1h :,6._sm 0.2898 1.5.65 6,271 
Si 22 28,290 28,290 10.82 2,61.5 1b .51.5■ 0.2390 1d •. 98 ZJ9,630 
6 
.5,163 
182,600 10.66 2h o6.s-24 34,~0 17,120 0.1972 2J.OO 394,000 
7. 26 4J,6J4 
stringer D: 
65. 0 1 27 97 97 11 • .54 8.4 Oh 41.S• 0 • .5870 7 .. 7J 
2 29 181 181 11.80 1.5 • .4 1h o4m o.4398 10.31 1.59 
3 JO '788 788 11.?6 67.1 1h 19m 0 .. )627 12 • .50 839 
4 31 .5,109 .5,1()(} 11.73 4)6 1h 31.Sm 0.3090 14.68 6,)9ll, 
i 32 29,058 29.058 11.78 2,467 1h 46 • .Sm 0.2.549 17.80 43,900 JJ 34,843 184,900 11.67 1.S,840 2h 01.sm 0.2102 21 • .57 J41,800 
Stringer E: 
1w 14.6 Cb J6a 0.6300 1 34 167 11.48 7.20 105 
2 ~ 144 144 11.64 12.4 1h 0 • .5■ o.4600 9.86 122 J 724 724 11.79 61 • .s 1h 16.5m 0.3746 12.11 744 
4 37 J,:,6.5 J,)6.5 11.61 '"'90 1h 29m 0.:,191 14.22 4,122 
i 38 2.5,250 2.5,250 11.83 2,134 1h4l. 0.2632 17.23 36,790 4o 24,)86 129,400 11.98 10,800 1h 5911 0.2171 20.89 22.5,700 
y 
Table 9. Run V 
Date: Mq 2.'.3, 1,96:, 
C'cnditions: Jndima tolls, bare, at 1800 watt.s tor 10 m1n 
Reactor scram at 10::5.5 a.a •. 
Background count: 1,56 in 10 min or 16 ci:a 
Uranium standard: 47,982 1n 2 mm 
Posi- Poll ~ at Total Count- Remarka- Count.a Dead Con-ected Net 
tica No •. start. counts mg per time Cpll CPI 
ot time min corree-
count (min) tica 
Stringer A: 
1 4 J:28.5 24,705 2 12,3:52 1.S 12,367 12,3.51 0) 2 i J:41 59,141 2 29,g?O 87 29,6si 29,P,.1 ~ J J:.53.5 109,2.57 2 54, 28 298 54,92 54,910 3:,56 • .5 20,349 2 With absorber #12 10,1?4 10 10,184 10,168 4 7 4:_09 • .5 35,)61 2 Wt.th absorber f 12 17,680 31 17,711 17,69.5 g 8 4:22 6J,18.5 2 With absorber # 12 31,.592 100 31,692 31,67b 9 4:)4.5 108,448 . 2 With absorber #12 54,224 294 .54,.518 ,54,.5<:2 
Stringer B: 
3:)6 1 10 26,812 2 1J,4o6 18 13,424 13,408 
2 11 3:-48 • .5 62,897 2 31,448 99 31,,547 31,.531 J 12 4:04 21,621 2 With absorber #12 10,810 12 10,822 10,8o6 4 13 4:17 38,408 2 With absorber f 12 19,204 :n 19,241 19,22.5 
i 14 4129 • .5 '9,750 2 With absorber #12 34,87.5 122 34,997 34,981 ·r.5 4:42 • .5 118,#0'7 2 With absorber f 12 59,204 350 59,554 59,538 
St.ringer Ci 
26,65.5 13,)1.16 1 t6 ):·)8 • .5 2 1),)28 18 13,JJO 2 19 J:.51 60,iril 2 )0,)84 92 30,4?6- )0,#60 
J 20 4:o6.s 21,246 2 With absorber #12 10,623 11 10,6)4 10,618 
4 22 4:-19.5 Yl,798 2 With absorber #12 18,&}9 36 18,93.5 1-8,9~9 
t 24 4,:32 67,130 2 Wi:th absorber #12 i:tJ 11) 33,678 33,662 41 4:4.5 129,209 2 With absorber #12 417 65,021 6.5,00.5 
7 42 .5 :-(I'/ 4.3,660 2 W1.th absorber f 13 21,630 48 21,878 21,858 
Uranium standard: 48,?69 1n 2 m1n 
Backgroond: 204 1n 10 m1n or 20 cpn 
Stringer D:: 
1 26 J:.'.33.5 28,461 2 14,2.)0 20 14,2.SO 14.,z.34 
2 27 J:~ 6.5,lt68 2 32,734 1<11 32,841 32,azs 
3 29 4:01.5 23,.St.S 2 With absorber #12 11,7.58 14 11,772 11,756 4 JO 4:14.5 42,404 2 With absorber #12 21,202 45 21,247 21,231 
i 31 4:27 7.5,699 2 With a~orbe:r f 12 37,8.50 14.'.3 37,993 3?,9Tl 32 4:40 134,2?6 2 Wi.th absorber #12 07,1)8 4;51 67,.581) 67,.573 
Stringer E: 
24,606 1 J.'.3 3:)1 2 12,JO!I- 15 12,319 12,30) 
2 J4 J:4J .. s .SS,.'.328 2 29,164 8.5 29,~ 29,233 ) ~ ):.59 20,671 2 With absorber f 12 10,3)6 11 10,347 10,))1 4 4:12 36,,048 2 With absorber #12 18,024 :,2 18,056 18potto 
5, 37 4:24 • .S 62,47J 2 With abeorber f12 .31.2:,6 98 .'.31,3)4 31,318 6 J8 4:·3?.5 110,241 2 With absorber #12 5.5,120 304 SS,424 .5.5,406 
Table 9 (continued} 
Absorber factor: tor No. 12 = .5.197 (f'rom Table 17} 
tor No. 13 = -
te • 10 min Fe = 1.009.5 (from Table 18) 
1 - e-~te = 0.120116 ll' p • 0. 97482 (from Table 19b) 
Posi- Foil Net True Foll Sl!! ->-t,, ., 
-'sat t.icm No. CJD net wt ug • 
cpl {mg) S!! lg 
stringer A: 
1 4 12,3.51 12,3.51 10.65 1,160 4h 34.sm 0.029.50 276.9 ).208x1~ 
2 s· 29,641 29,641 11.0.5 2,683 4h 4?m 0.02.512 32.5..1 s.122x1 0 
0) 
V\ 3 0 .54,910 .54,910 11.14 4,929 4h 59 • .5. o.0214o 381.7 1.882:x10 
10,168 
3.98011~ 4 7 17,69.5 91,960 10.83 8,491 5b 1,5.Sm 0.01743 468.8 
5 8 31,676 164,600 11.22 14,670 .5h 2&l o.01Zl84 .5.50.J 8..o?4si 6. 9 .54,502 28),200 10.78 26,270 .5h 4o.,.5m 0.01264 646 .. 1 1.69Bxi1o? 
stringer B: 
o.02679 1 10 13,408 13,408 11 .. 0J 1,216 4h42lll )04 .. 9 3 .. 707x1~ 
2 11 31,531 31,531 10.99 2,869 4h 54.5m o .. 02282 358.0 1.02?X1 
3 12 10,8o6 56,160 10.99 .5,110 .5h 1Qa 0.01870 43' • .8 2.2:,2x1~ 
4 13 19,225 99,910 10.80 9,251 Sh& 0..01.58) 516.1 4.77.sn~? i 14 34,981 181,800 10.,96 16,590 .5h 3.5 • .511 0.01348 6o6.o 1.005x1~7 1.5 59,.538 )09,400 10 .. 66 29,020 .5h 48.Sm 0.01141 716.,0 2.07Sx10 
Stringer C: 
3.774x1~ 1 16 13,)JO 13,330 11.12 1,199 4h 44.Sm 0.02594 314.9 
2 19 J0,460 )0,460 10 .. 90 2,79.5 4h .57m 0.02210 369.7 1 •. ()'J3x106 
3 20 10,618 .5.5,180 10.76 .5,128 Sh 12.,Sm 0.01811 451.1 2.)1Jx106 
4 22 18,919 98,320 10.82 9,-087 .5h 2.5 • .511 0.01.533 533.0 4 .. 84)x1~ g 24 J'.3,662 174,900 10.66 16,410 5h '.38111 o.01:3o6 b2.5.? 1.021x1 41 65,005 337,800 12.01 28,130 .5h 51• 0.0110.5 739.,3 2.080x107 
7 42 21,8.58 
Stringer D: 
J.6?1x1~ 1 26 14,2)4 14,,2)4 11.45 1,243 4h 39 .. .5• o.02766 29.5.J 
2 Z'l 32,825 32,825 11 .. .54 2,84.5 4h .52m 0.023,56 )46.7 9.a62x1 6 
3 29 11,750 61,090 11.so .5,177 Sh fll • .5m 0.01931 42).0 2.1901106 
4 JO 21.231 110,300 11.76 9,382 .5h 20.5m 0.01634 Z499.8 4.689xto6 g 31 37,m 197,400 11.73 16,820 .5h 33• 0.01392 _sa6.8 9~8'73x10 32 67,573 3.51,200 11.78 29,810 .5h 46m 0.01178 093,4 2.d>7no7 
Stringer E: 
286.o J.015x1~ 1 JJ 12,30) 12,JOJ 11.67 1.054 4h 37a 0.02857 
2 34 29,333 29,333 11.M 2,546 4h 49.Sm o.02433 335.7 a.550x1. 
J 35 10,,331 53,090 11 .. 64 4,012 .5h 05m 0.01994 4()1).7 1--869x1~ 4 36 18,040 93,750 11.79 7,9.52 5h 18a 0.01688 Zl84.o 3.849xi 0 g 37 31,318 162,800 11.61 14,020 5h JO.Sm 0.01437 ,568 .. J 7,967xto1 38 .55,408 2f!l,900 11,83 24,)40 .5h 43.5m 0.01217 011.5 1.634xto 
Table 10., Run VI 
Date: May 27, 1963 
Ocndit1COJ: Jndium toils, cadndmn-~overed, at 1800 watts tor 20 min 
Reactor scram at 10 (31 a. m. 
Background count: 166 in ~o ll1n or 17 epa 
tlran1um standard·: 48,262 1n 2 :a1n 
Poei-- Foll Time at Total Count.- Remarks Counts Dead Correctecl Net ti<m No •. start counts 1ng per ti.118 cpll ci-: 
ot t1a 111n eorrec-
count (mm) tion 
str.tnger A: 
1 4 11:04 464 5 93 
-
9J 76-2 i. 11:J2 2,.)14 3 ~3 463 41,6, co - °' 3 11:51 .. s; 1.868 2 9)4 
- 4 ·~ 
91? 4 1 12t85 9,588 2 4,19't! 2 4,ffl 
i. 8 12:1a.5- 59,590· 2 29,:195 8'JJ 29:SS,. 29,f!Pl 9 12:·33.S 66,882 2 With absorber #12 1.3,441 112 33,5.SJ 3J,.SJ6 
Stringer B': 
6.50 1 10 11:20.5 5 1)8 
-




3 12 11::54.5 2,187 2 1,094 
-
1,.094 1,077 
.. 13 12:12 • .5 11,59' 2 s.196 J S,799 5,782 
l 14 12:26 77,225 2 JS,612 149) JS,:761 .38,744 15 12:41.5 90,311 2 With absorber #12 45,156, 204 45,)60 4.5,343 
stringer C :· 
l 16 11:26 4.33· s 87 
-
87 10 
2 19 11:48 870 3 290 
-
290 m 3 20 12:02.5 2,,rn 2 1,038 
-
1,038 1,021 
let- 22 12:1.S 11,574 2 5,787 J .5~790 S,,m 
s 24 12:.28 • .S 75,561 2 37.,780 143 37,923 37,;980 
12:31 14,259 2 With absorber #12 7,130 5 7,}35 7,118 6 41 12:44 96,874 2 With absorber #12 48,437 2.35 48, ?2 48,6.55 
'Z 44 5:<Yl .53,1.51 2 With absorber 113 26,.576, ?1 26,647 26,619 
•l.1 
Uraniwa standard; 48,3221n2111n 
;, . BackgNun<u 277 1n 10 min or 28 cpa 
Stringer Da 
1 26 11:15 1,212 s 242 
-
242 22.5 2 Z'l 11:·41 78) 3 261 
-
261 244 
J 29 12:00 2,<Y14 2 1,037 
-
1,037 1,020 
4 JO 12:10 15,041 2 7,520 6, 7,526 1,509 
i 31 12:23.5 80,390 2 40.,195 162 40,J.S? 40,)40 32 12:)9 97,100 2 With absorber f12 l.fa,550 2)6 48,786, 48,7~ 
Str1ngv Et 
236 236 1 )) 11:09 • .5 1,180 5 
-
219· 
2 J4 11:)7 • .5 921 ) J(!// 
-
)(fl 290 
'.3 35 11:57 1,684 2 842 842 82.5 
4 36 12;0?.,5 8,976 2 4,~ 2 4,490 4,4?) 
l )7 12,21 s6,583 2 28,.292 60 28,)?2 28,35.5 38 12::,6.5 65,111 2 With absorber #12 32,558 1o6 32,664 32,647 
Table 10 (continued} 
Absorber factor: tor Ho. 12 • .5.157 (trom Table l?} 
tor No. 1J =--
tc • 20 Dlbl IP c ., 1 .00)6 (trom Table 18) 
1 - .->-t• = o.22642 Pp a 1..007.5 (tram Table 19b) 
Posi.- Foil Bet True Foll !2! -'-tw F Asat ticm No. OJII net wt Jig' • S!! CJlll (mg) 
Strmger A:: 
1 4 ~ ~ 10.65 7.2 Oh J.5.5• 0.6340 7.04 .50.J 2 t 11.,05 40.4 1h 03.Sm o.4426 10.0') 4<:ll (X) 3 917 917 11.14 82.4 1h 21.s- 0.3513 12.71 1,f:#7 --.J 
4t- 7 4,m 4,719 1-0.8) 441 1h 35• 0.29,54 15.12 6,672 
1 8 '}!J,867 29.~ 11.22 2,662 1h 48 • .5. o.~ 17.98 I.Vl,a6o 9 33,536 17.3,000 10.78 16,040 2h 03.,511 0.2049 21..80 )1'9,,700 
stringer B:· 
1 10 113 113 1t.PJ 10.3 (h .5211 0 • .5130 8.71 81}.,5 
2 11 262 262 10.99 2J.8 1h 1Sa 0.3819 11.69 279 J 12 1,CY/7 1, '1'17 10.99 98.o 1h 24.Sm o.nso 13.21 1,295 
4 13 S,782 .5,782 10.80 .53.5 1b t4-2.,5m 0.2683 16.65 8,913 
i 14 )8,?44 )8,,~ 10.96 3,53.5 1h ,56m 0.22,56 19.79 69,980 1.S 45,343 233, 800 10.66 21,940 2h 11.5. 0.1849 24.1.5 529,800 
Stringer C: 
1 16 10 70 11.12 6.3 Oh 57.,Sm o.4780 9.34 58.8 
2 19 27.3 27.3 10 .. 90 25.1 1h 18.,Sm 0.:,651 12.23 3<:ll 
3 20 1,021 1,021 10.76 95. O 1h 32 • .S• 0.3050 14.64 1,390 
4 22 s.m s,m 10.82 534 lb 45nr 0.2598 17.19 9,172 
s 24 37,9o6 'J7,9o6 10.66 3,.5.56 1h SB.Sm 0.218.5 20.44 72,690 
6 
7,118 7,118 
41 48,655 ?!S0,900 12 •. 01 20,890 2h 11- 0.1791 24.94 521,100 
1 44 26,619 
stringer Di 
1 26 22.5 225 11.45 19.7 Oh 46.Sm 0.5505 8.11 160 
2 Z7 244 244 11.,54 21.2 1h 11.,5m 0.3994 11.18 237 
3 29 1,~o 1,020 a.ao a6.s 1h 3~ 0.3150 14.18 1,226 
4 JO 7,.50CJ 7,.509 11.76 639 1h 4c. 0.2710 16.12 10,290 
l 31 40,)40 40,340 11.7.3 J,439 1h 53.Sm 0.2:,30 19.17 6.5,930 32 48,769 2.51,500 11.78 21,350 2h09m 0.1909 23.39 499,400 
stringer E: 
11.67 7~s6 142 1 33 219· 219 18.8 Ch 41m 0 • .5908 
2 34 290 29') 11.48 25.3 1h 08a o.4178 10.09 270 
J 35 82.5 82.5 11.64 70.9 1h27m o.:,27.3 1).64 cfrl Jti, Jo. 4,473 4,47.3 11.79 379 1b )?.Sm 0.2861 1.5.61 .5,923 
t 37 28,3.55 ~,355 11.61 2,442 1h 51m 0.2406 18.,56 45,340 38 32,647 1 ,4oo 11.BJ 14,2)0 2h 06 • .5. 0.1972 22.6.5 322,400 
Table 11. ~vn 
Date: Arrt]. 9, 1963 
Canditicruu Gold foils, bare, at 600 watts for 20 min 
Reactor scram at 11:01 a.m. 
Backgl"OOJ'ld count, 146 in 10 min or 15 Cfa 
Uranium standard: 48,163 in 2 min 
Poa-1.- Foil Time at Total Count- Remarks C"ounts Dead Corrected Net tiQ'I •• start. CQ.Ults tng per time C]llr cpn ot tim min corrac-
count (min) tiCl'l 
Stringv Ar 
1 31 1112) 15,36.5· 2 7,682 6 7,688 7,67J 2 32 11,)6 • .5 42,241 2 21,120 4S 21,26.5 21,250 00 00 3 JJ 112119.5 92,528 2 46,264 214 46~78 46,4oJ 4 34 12:02 187,925 2 93tt962 88) 94,845' 94,830 
12:04.5 33,&J.3 2 With absorber #12 16,9166 29 16,975 16,,96o 
i ~ 12i:19.5 69,1,56, 2 With absorber 112 34,578 120 34,6cJS 34,68) 12:32 140.#54 2 With absorber #12 70,227 ~ 10 .. 120 70,705 
12:34.s 4<>,310 2 With absorbers 112 20,1.5.5 41 20,196 20,181 
and 113, 
Stringer Ba 
1 37 11:-31.s 18,275 2 9,138 8 9,146 9,131 
2 38 11ilf4.5 49,037 2 24,518 60 24,578 24,563 
J 39 11:57 105,827 2 52,914 280 SJ,194 53,,1?9 4 40 12114.5 39,98.5 2 With absorber #12 19,992 40 20,0.)2 20,017 
i 41 12:-27 82,3.59 2 With absorber f,12 41,180 170 41,350 41,.ns 42 12:44 • .5 49,?98 2 With absorbers #12 24,&}9 62 24,961 24,9',16 
and #13 
Strlnger C :· 
1 4J 11:34 18,3.59 2 9,180 8 9,188 9,17.3 
2 44 11:47 49,710 2 24.855 62 24,917 24,902 
J ~ 11:59 • .5 108,829 2 54,414 296, 54,710 54,(,95 4 12:17 40,420 2 With absorber #12 20,210 41 20,251 20,2)6 
1 47 12:29.S 84,)10 2 With absorber #12 42,15.5 171 42,))2 42,317 48 12:47 51,913 2 With absorbers #12 25,956 67 26,023 26,008 
and f 1J 
1 J :31 94,J6J 2 Wi.th absorber #13 47,182 223 47.,-405 47,391 
Uranium standard: A+a,161 1n 2 min 
Backgroundt 14o 1n 1 O min or 14 cpa 
stringer D:. 
1 49 11:29 17,490 2 8,~ 8 8,7.5) 8,738 
2 so 11:42 4'1·,975 2 23,988 58 24,ot.6 24,031 J 51 11:54.:5 105,603 2 ,52,,802 2?9 53,081 SJ~ 4 52 12:12 39,878 2 With absorber #12 19,9)9 40 19,979 19 
l SJ 12:24 • .S 82,925 2 With absorber #12 41,462 172 41J>34 41,619 54 12:42 49,958 2 With absorbers #12 24,979 62 25,041 2.5,,026 
and f t) 
stringer E: 
1 ~ 11:26 15,#93 2 7,746 6, 7,~2 1,737 2 11:-)9 • .S 42,634 2 21,317 45 21, 2 21,347 
3 57 11:52 90,J41 2 45,170 204 ~:~ ~•g.59 4 58 12:09.5- 33,337 2 With absorber #12 10,668 28 1 , 81 
g_ g~ 12:22 6?,m 2 With absorber #12 '3,962 115 "J4,ffl7 J4,o62 12:39.5 '9,764 2 With absorbers #12 19,.882 40 19.,922 19,907 
and #13 
Table U (continued) 
Absorber factor: t'" No. 12 • 5.5&} (from Tabla 17) rar No. 13 . . 3.502 
t. • 20 min. 11' C = 1. 00_56 
1 - e->-te • 0 .. 003.5.585 Fp • 1.0180 
Posi- Poll Net True rou S!!1 ->-tv , Aaa.t tion lfo. cpa net wt lllg • 
.5!! epa <•> .. 
Stringer At 
7,67.3 
,3.430x1~ 1 31 7,67.3 64.63 116.7 Ch23a 0.9959 288.9 CX) 2 32 21,250 21,250 64.75 328.2 Ch J6.5m o.ms 289.6 9.50Jx1~ \() 3 33 "'6,403 "'6,"'63 65.05· 714.J Ch 49.Sa 0.9912 290.2 2.07)x1o5 4 34 94,830 94-,830 6J.38 1,496 1h 02m 0.9890 290.9 4.353x1 16,900 
8.93.sxi<>g g ~ 34.68.3 193,800 63.30 3,062 1h 19 • .5• 0.98.59 291.8 10,705 395,200 63.57 6,216 1h 32m 0.9837 292.5 1.s17x10 20,181 
Stringer B:· 
63.11 4.14?n~ 1 37 9,131 9,131 14).3 Ch 31.,Sa 0.9944 289.) 2 38 24,563 24,,56) 6:;,.21 388.,6 Ob 44.Sm 0.9921 290.0 1.127x1~ 3 39 .53,1?9 53,179 62.97 ~., (1157a 0.9899 290.6 2.4stu1 4 4o 20,017 111,900 63.02 1,715 1h 14 • .5• 0.9868 291 • .5 5.11.sxij i 41 41,335 231,000 61.,26 3,711 1h27m o.9846, 292..2 1.102Xlo' 42 24,9'16 488,200 61.64 7,921 1h 44 .. 5• 0.981.5 29).1 2.J22x1 
Strlnger C :-
61.ao 4.296x,.t 1 4J 9,17.3 9,173 1i.8 •. 4 Ch J4m 0.9940 28').4 2 44 24,902 24,902 61.98 4o1.8 <h47a 0.,9917 290.1 1.166:d 
3 ~ 54,695 .54,695 62.17 879.S Oh 59.5• 0.989.5 290.a 2.5.5an~ ... 20,2:,6 11.),100 62.0.5 1,82:3 1h 17m 0.9864 291.7 5.316x1 6 i 47 42,317 236,500 62.()'J 3,813 1h 29 .. 5. 0.9842 292.3 1.11.5x106 ~ 26,008 509,000 62.02 8,208 1h 47m 0.9811 29).2 2.40"/X10 
?, 34 47,391 
stringer D: 
62.05 4.072X104 1 49 8,7.38 8,7.38 140.8 Ob 29a 0.9948 289.2 
2 so 24,031 24,0)1 62.1.5 386.7 Ob 42m 0 .. 992.5 28C).9 1.121x1~ 
3 51 53,o66 .53,o66 62.1.5 85).8 Oh ,54.s■ 0.990'J 290 • .5 2.l.680x1 4 S2 19,964 111,6oo 62.19 1,794 1h 1211 0.9872 291.4 .5.228x1<>i g 53 41,619 232,600 62.16 3,742 1h 24.,Sm 0.98.51 292.1 1.ocnx106 
.54 25,026 489,SOO 61.99 7,902 1h 42a o.9820 293.0 2.,J15X10 
St.ringer E: 
64.86 Oh 26a 4 1 ~ 7,737 7,7.37 119.3 0.99.54 289.0 J.448x1~ 2 21,347 21,'347 64.~ 328.7 Ob 39 • .5■ 0.9930 2~.7 9.524:x:li,5_ ) 57 ,.~9 45,3.59 62.34 727.6 Oh .52■ 0.9908 290 .. 4 2.11)x1o5 4 58 1 , 1 93,230 62.43 1,493 lh ()CJ.Sa 0.9m 291.J 4.J,50x1 
1 i~ )4,o62 190,.4oO 62.JJ J,0.54 1h 2211 o.9s.5.5 291.9 s.916x1?6 19,90'/ 389,600 62..41 6,243 1h )9.,5m 0.9824 292.8 1.828x10 
Table 12. Run vm 
Datet April 4, 1963 
Ccmdit.icmsi Gold foils, eadmiu....covered, at 6oo watts tor 20 min 
Reactor scram at 9:~ a.m. 
Background count: 14?6 1n 5 min or 295 CJB 
(React.or was operating at 10 kw during coanting.) 
Uraniwn standard:- 47,950 1n 2 Jdn 
Poei- Foil Time at Total Count- Remarks Counts Dead Corrected Bet 
ticn Bo. start counts 1ng per ti.ma cpll cpa 
ot ti:me m1n correc-
count (min) t1cn 
Stringer A: 
61.5 '° 1 1 10:32 6 ;~ - ~ 0 2 2 10:48 720 2 
-J 3 Ut:02 792 2 396 
-
396 
4 4 11:16 1,032 2 516, 
-
516, 
1 i 11:28.5 2,890 2 1,445 - 1,445 11:41 16,637 2 8,)18 7 8,325 
Stringer B: 
.,,,, 262 262 1 7 10:42.5 2 
-2 8 10::.56 747 2 374 
-
'.37'4-
3 91 11:-10.5 aso 2 42.S "' ,.25 I.a!- 10 11:2).:5 1,200 2 600 
-
600 
i 11 11:)6 4,118 2 2,059 - 2,.059 12 11:48 • .S 25,571 2 12,786 16 12,802 
Stringer Ct 
J68 J68 1 1J 10:45 7J5 2 
-2 14 10:59 781 2 390 
-
390 
'.3 !l 11:1'.3 794 2 g~ - ~ 4 11:26 1,211 2 
-
l 17 11:38.5 4.032 2 2,016 2,016 18 11:,51 26,97.S 2 1'.3,488 18 13...506-
? 40 1:,56 122,6?4 2 With absorber #13 61,337 '.3?6 61,.713 61.,6&J 
Uraniua standard: 47,9311n 2 Jdn 
Background:. ~ 1n 10 1111n or 24 cpa 
Stringer D: 
690 345 1 19 10:40 2 345 
-2 20 10:,5'.3.5 ?94 2 397 397 
3 21 11:08 882 2 i.41 
-
'-41 
4 22 11:21 1,118 2 559 - 559 
i 23 11:JJ • .S 3,997 2 1,996 - 1.,998 24 11:"6 25,273 2 12,6)6 16 12,652 
St.ringer B: 
620 '.310 1 25 10:J?.5 2 )10 -
2 26 10:50.5 729 2 :,64 ~ 
J 27 11:05 an 2 416 - 416 
4 28 11:18 • .S 1,0)6 2 .518 
-
518 
s· 29 11:-31 2,928 2 1,464 .. 1,464 
0 JO 11:4) • .5 16,087 2 8,04lt 6 8,050 
Table 12 (cmtinued) 
Absorber factor: tor No. 12 • no absorber used 
tor .No. 13' = -
te. a 20 min. F0 ., 1. 0102 {tram Table 18) 
1 - .-xi. = 0.003.5585 l'p • 1 •. ~$ (trm Table 19b) 
Poai- Poll Net True Foill 
.!I!! -~\, p 







Oh49m, 0.9913 300 .. .s 
- '° 2 2 65 65.40 1.0 1h03lll 0.9888 301.3 JOO 1-6 
3 3 101 63.78 1.58 1h 1'711" 0.9864 302.0 ~ 4 4 221 6J.&,' J.~ 1h J1m 0.91339 302.6 1.o4o 
l i 1,1.50 64.19 17.,91 1h 43.Sm 0.981? 303.5 5,4)6 8,030 63.55 126.4 th ,56m o •. ms 304.1 38.4J0 
Stringer B: 
~J-5.5 1 7 - - (Ii 51.511 0.9898 301.0 -2 8 19) 3.84- 1.23 1h 11a o •. 9874 301.7 J70 
J 9 1J0 6o.4o 2.15 1h 25.5m 0.9M9 302.5 6.50 
4 10 30S 63.20 4.82 1h 38.5m ~.9826 JOJ.2 1.460 
s 11 1,764 61 .. 39 28.7.3 1h .51m 0.9804 . 3<1.3.,9 a.7.30 
b 12 12,507 61.49 2()3 •. 4 2h OJ.Sm 0.9782 304.6 61,950 
Stringer C: 
61.01 )60 1 13 7.3 1.18 1h 00111 0.9894 301.1 
2 14 95 61.32 1.55 1h 11- 0.9869 301 .. 9 470 ) 15 102 61.59 1.6.5 1h 2811 0.9844 302.6 soo 
4 1b 311 61.76 5.02 1h 4111 0.9822 JO).J 1,520 
i 17 1,.721 61.53 27. '1"l 1h SJ. Sm 0.9800 Jo4.o 8,.502 18 1),211 61.56 214.6 2b o6m 0.9778 Jo4.? 62,340 
7 40 61,6&) 
Stringer Dt 
65.60 1 19 .50 o.?6 C:h 55• 0.9902 300.9 230 
2 20 102 6.5.45 1, ,56 1h 08.Sm 0.9879 301.6 470 
3 21 146 62 • .85 2.32 1h ~ 0.9853 302 .. 4 700 
4 22 264 62.78 4,20 1h J6m 0.9830 JOJ .. 1 1,270 g, 2) 1,703 62.71 27,16 1h 48.Sm 0.9808 303.7 8,2.50 24 12,3.s? 62.7.3 197.0 2h 01.a 0.9787 Jo4.4 59,970 
Stringer Et 
62.57 1 25 15 o.24- eh 52.s• 0.9907 300.7 71 
2 26 69 63.27 1.08 1h 05.5m 0.9884 301.4 320 
J 27 121 62.80 1.9'.3 1h 20m 0.98.58 302.2 ,580 
4 28 223 63,99 J.481h J).Sm 0,9835 302.9 1,0.50 g 29 1,169 64.09 18.24 1h Ji6m 0.9813 303,6 s • .s,1 30 1,155 64.53 120.2 1h .58.Sa 0.9791 304.3 30,570 
Table 13 •. Bun IX 
Date: April 23, 1963 
Conditions: Oold toils, bl1"8, at 1200 watts tor 20 min 
Reac-t.or scram at 11:28 a.m, .. 
Background coant: 1.SO 1n :LO m1n or 1.5 cp1 
Uranium standazd: 47,934 ~ln 2 min 
Poei- Foil Tm at 'total Coant- l•marka Counts Dead Corrected Bet 
ticin No •. start counts inc per tu. CJa Cp!I: 
0~ tim min correc-
count (ain) ticn 
Stringer A: 
1 91 11:47 30,643 2 15,322 24 1.5,)46 15,331 
2 92 11::.59.5 82,819 2 41,410 172 41~ 41,.s67 
'° 3 93 12:14 .. .s i2,.523 2 With absorber #12 16,,262 26 16,,288 16,273 I\) 4- 94 12:27 7,122 2 With absorber 112 JJ,.s61 113 33,674 33,i 12129.5 19,105 2 With absorbers t 12 9,.552 ,9 9,.561 9, 
and #13 
~ 9.5 12:42 39.0')9' 2 With absorbers #12 19,,550 38 19,588 19,57.3 
6, 96 
and f13 
12:S4.5 '79,90) 2 With absorbars #12 39,9.52 160 40,112 4o,.c:,n 
and f 1J 
stringer B: 
1 97 11:54.s J6,1.58 2 18,079 33 18,112 18,r,:J'/ 
2 98 12:09.5 17,39'.3 2 With absorber #12 8,696 8 8,7rJ:r 8,689 
J 99 12:22 38,1~ 2 With absorber #-12 19,087 J6 19,J.23 19,108 
4 100 12:37 22,696 2 \fl.th absorbers f 12 11,348 13 11~1 11,)46 
and #13 
5 101 12:49 • .s 47,980 2 With absorbers #12 23,990 SB 24,048 24,033 
6. and #13 102 1t02 99,508 2 With absorbers f 12 49,754 248 50,002 49,987 
and #13 
Stringer C: 
17,8.s6 1 103 11:57 3.5,713 2 32 17,888 17,87J 
2 184 12:12 18,oS.5 2 With absorber f t2 9,028 8 9,~ 9,.0'21 
J 10.5 12:24 • .5 39,651 2 With absorber #12 19,826 39 19,.865 19,8.5~ 
4 100 12:39 • .S 23,392 2 With absorbers #12 11.~ 14 11,710 11,69.s 
: .5 and :J13 62 107 12:.52 49,919 2 With absorbers #12 24,960 2.5,022 25,007 
6 105,.516 
and 113 
53,0)6 108 1:04 • .5 2 With absorbers 112 52,758 278 .53,021 
and f 13 
7 )8 .5t4J .51,403 2 With absorber #1) 2.5,702 66 2.5,:'?68 2.5,7.52 
Ura.niua standard:: 47,~ 1Ln 2 min 
Background:· 163 in 10 min or 16 cpn 
Stringer De 
J.5,698 17,866 1 109 11:52 2 17,849 ~2 17,881 
2 110 12::07 17,.532 2 With absorber #12 8,7G', 8 8,714 8,759 
J 111 12::19 • .5 37,639 2 With absorber #12 18,820 3.5 18,855 18,840 4 112 12:34.5 22,787/ 2 With absorbers #12 11,394 13 11,4&7 11,392 
and #13 
s6 23.,6)4 23,619 5· 113 121'47 47,157 2 With absorbers #12 23,578 
and #1) 
49,7.s6 6 114 12:59.5 99,.512 2 With absorbers 112 248 50,004 49,981) 
and +13 
Stringer Et 
23 1.5,,080 1 11,S 11:49 • .s J0,144 2 15,.012 15,09.5 
2 11b 12:02 8',513 2 41,756 174 41,930 41,915 
12:04 • .5 14,929 2 With absorber #12 7,464 6 7,470 7,~ 3 117 12:-17 31,907 2 With absorber #12 1.5,954 2.5 1.5,9?9' 1.5, 
4J. 118 12:32 18,949 2 With absorbers 112 9,474 '1 9,483' 9,468 
and #13 
5 119 12:44.S 39,098 2 With absorbers #12 19,549 38 19,587 19,.572 
and #13 
39,439 6 120 12:57 78,.599 2 With absorbers #12 J9,JOO 154 39,4.54 
and #13 
Table 13 (ccmtinued) 
Absorber factor: tor No. 12 = 5.620 
tor No. 1J • J.524 (!ran Table 17) 
t. • 20 min 10 -1.0105 {hen 'fabls 18) 
1 - e->.te • 0.003.5.58.5 Fp = o.~1 {trcm Table l.9b) 
Poai,.- Foll Net 'frue Poll 
.!I!!. -~\, F Aeat tiara No. CJB net wt • • Cpil (ng) .SB! 
ng 
Stringer A: 
6.a.51x1o4 1 91 1.5.,331 1.5,331 6J.l.a4 241.6 (h 20m o.9964 28.3.s 2 92 41,,567 41,567 62.80 661.9 Oh J2 • .5m 0.9942 284.2 1.878x1o5 '° \.,,) ) 93 16,273 91,450 62.78 1,456 <1147-.5• 0.9916 284.9 4.1.50ld.~ 4 94 JJ,6.59 1&},200 62.71 J,016 1h 00. 0.9894 28.5.6 8.6t3xi1 9,546 
387,600 6 i 9S 19,.573 62.60 0,192 lh 1.5m 0.9867 286.J 1.713x106 96 40'~0'T/ 794,100 62.48 12,710 1h 27.,Sm 0~984.5 287.0 J.647x10 
Strinpr B: 
8.241x1~ 1 97 18,f!J7 18,097 62.'.34 290.J (11 27.S- 0 •. 99.51 28J.9 2 98 8,689 48,8)0 62.32 78J.6 Oh 42.5m 0.992.5 284.7 2.2J1x1~ J 99 19,108 107,400 62.01 1,7.30 Ch .5511 0.9902 28.5.J 4.936xi 4 100 11,346 224,,700 62.17 J,614 1h 10m 0.9876 286.1 1.0J4x106 g 101 24,0:,J 476,ooo 62.21 7,651 1h 22 • .5• 0.98.54 286.i 2.19'a106 102 49,987 990,000 60.89 16,200 1h JSm 0.98)2 287.:3 4.6?2x10 
Stringer C:: 
8.J48x1o4 1 103 17,873 17,873 60.81 29.3.9 Oh JQI o.9947 284 .. o 
2 1oi.. 9,021 .50,700 64.)4 187.9 Oh 45• 0.9920 284.8 2.2lt4x1~ J 105 19,8.50 111,600 64.:,o 1,7.35 (h .57 • .5m 0.9898 28,5.4 4.9.52X1 
4 100 11,69.5 231,600 64.20 J,608 1h 12.Sm 0.9872 280.2 1.0J)x:106 
i 1.02_ 25. 007 49S. '.300 gt_~ iZ.~ lt 3t.'sm 8 •• ~-~ ~-~al~ 108 .53, 021 1,050,000 
7 J8 2.5,752 
StTinger Dr-
17,866 17,866 62.00 288.2 0.9956 28).8 s.296x:to4 l 109 Oh 2.5m 
2 110 8,759 49,220 62.04 79:,.4 Oh 4om 0.9929 284 • .5 2.2.5.8x1~ 
J 111 18,840 105,900 62.01 1,:'10'7 (Ii 52 .. ,Sm 0.99C'll 285..2 4.~re 
4 112 11,392 22.5,600 61.86 3,64? 1h 07.5m 0.9880 28,5.9 1.04Jx1 b ,, 11) 23,619 4fr/,800 61.47 7,610 1h 2011 0.9858 280. 6 2.181x1~ 
6 114 49,989 990,000 61 • .55 16,0!}0 1h 32.,Sm 0.98)6 2fr!.2 4.620x1 
Stringer E: 
61.6.5 244.6 0.9900 283.6 6 •. 9J&d~ 1 11.S 1.5,060 15,,060 Oh 22.Sa 
2 110 41,91.5 41,915 61.ua 681.8 Oh 3.5m o.ma 284.J 1.9)8x1 
7,455 
61.61 1,J+.56., 0.9911 28,5.0 4.1.51x1o5 3 117 1.5,964 89,720 C1i sea 
4 118 9,1J68 187,500 61.72 3,0J8 1hoSm o.988.5 285.s a.68421~ 
i_ 119 19,.572 387,600 61.53 6,300 th 17.Sm 0.9863 286.4 1.805xl06 120 39,4'.39 781,100 61.23 12,760 1h 3011 0.9841 287..1 3.662x10 
Table 14. Ran X 
Date:: April 22, 1963 
Ccmditims:: Gold toils, eadm1ua-covered, at 1200 watts for 20 min 
:a.actor scram at 3:JO p.m. 
Background count: 144 in 10 Jldn or 14 Cp!I 
Uranium standard:: 47~7.32 in 2 min 
Posi- Foil Time at Total Count- Remarks Counts Dead Corrected Net 
ticm m,. start counts 1ng per ~ cpn cpB1 
or tble min correc-
count (min) tian 
Stringer A: 
1 61 3:51 FYI s 17 
-
17 
2 62 4:22.5 118 5 24 24 '° 
-
~
3 63 4:50 144 2 72 
-
72 
4 64 5102.5 617 2 308 
-
308 
l 65 5:15 4,760 2 2~80 1 2,381 6o 
.s-:21.s 33,631 2 16,816 28 16,8114 
Stringer B: 
116 1 67 4:10 s 23 23 
2 68 4:39 1~ 5 29 
-
29 
3 69 4:.57.5 . 158 2 79 
-
79 4, 70 5:10 SCJ6 2 4Jf8 
-
~ 
5 71 s:22.:5 6,522 2 3,261 1 3,262 0 72 .5:35 51,(:,37 2 25,.818 67 25,865 
Stringer C: 
1 7.3 4:17 92 s 18 
-
18 
2 74 4:44.5 20) 5- 41 
-
41 
3 ~ 5::00 175 2 88 - 88 4 s:12 .. s acJ6 2 lt48 
-
448 g n 5:25 7,033 2 3,516, 1 3,517 78 5::37.5 55,051 2 27,52t> ?6 27,602 
7 33 8:JO 124,413 2 With absorlJer ~13 62,2o6 3FY/ 62,593 62.s?f> 
Unnium standard: 48,213 in 2 m1n 
Background: 169 1n 10 min or 17 cpa 
stringer D: 
1 79 4:04 91 5 18 
-
18 
2 80 4:33.5- 144 5 29 
-
29 
3 81 ' 4:55 1lfe> 2 ~ .. ,lJ, 4· 82 5:07.5 8C)2 2 




):.58 93 5 19 ~ 19 
2 4:28 111 5 22 • 22 3 87 4:52 • .5 119 2 60 
-
60 
4 88 5:05 601 2 JOO ... JOO 
i SC) 5:17 • .5 4,637 2 2,318 "" 2,318 90 .5(30 32,475 2 16,238 26 16,264 
Table 14 (continued) 
Absorber tactor: tor No. 12 = 
no- absorber used tor••· 13 = 
t. s 20 m1n P0 = 1.0147 (from Table 18) 
1 - e-).te = o.OOJ5585 Fp • 1 • o675 (trom Table 19b) 
Posi- Foil lilt True, Foll !I!!. -x\, F Asat ticm No., CJ:8 net wt .. .. 
Si!!. CJa (ng) 
Ill 
Stringer A: 
1 61 J 62 .. .59 0.05 (Ii 2J.,5m 0 •. 9958 30.5.7 14 2 62 10 62.19 0.15 (Ii .55m 0.9902 )Cf/ .. 4 45 \() \J\ :, 63 58 61 • .89 0 .. 93 1h 21• 0.9857 308.8 28? 4 64 ~ 62 .. 0"l 4.74 1h )).Sm 0 .. 98.35 309 • .5 992 i_ ~ 2,367r 64 .. 04 )6.95 1h46m 0.9813 310 .. 2 11,#60 16,830 64.02 262.9 1h 58.511 0.9791 310.9 81,730 
St.ringer B: 
1 67 9 6J.85 0.14 Oh 42.5• o.ms Jo6 .. 7 42 2 68 15 63.99 0.23 1h 11.511 . 0.987.3 308.3 71 
J 69 65 64.04 1.01 1h 28.,511t1 0.9844 309.-2 312 
. 4. 70 434 63 .. 7.5 6.80 lb 41a 0.9822 J09 .. 9 2,.1oa 
I 71 3,248 63.70 so.94 1b SJ.Sm 0.9800 310.6 15,820 72, 25,871 63.76 4o,5.8 2ho6. o.ma 311.3 126,320 
Stringer C :-
63.62 o.o6 1 7.3 4, Oh 49 • .5• 0.9912 307.1 19 
2 74 'l:l 63.72 o.41 th 17m 0.9864 308.6 127 
3 ~ 74 63.49 1.15 1h J1a· 0.9839 30CJ..4 Js6 4· 4)4 63. 72 6.80 1h 4J.Sm o.9817 310.1 2,110 
1 7l J,SOJ 60.~ 57 .. 96 1bs0Ji 0.9195 310.8 18,010 78 21 • .sss 60 .. ,0 457 •. s 2h 08.5m 0 .. 9774 311.s 142,,500 
1 3J 62,.576 
Str1nger D: 
1 19 4. .6.o.81 o.o6 Oh 36.,.5a o.ms 3o6.4 19 2 80 15 60 .. 78 o.24 1h06. 0.988) :,oa.o ll 3 81 59 61.11 o.96 1h 26a 0.9848 309.1 4 82 432 62"82 6.Bl 1h J.9.Sm o.9826 JOC).8 2,128 
i. 63 J,2.51 63.03 .51.58 th .51a 0.9804 310 • .5 16,020 84 25,785 62.96 40').5 2h 0:, • .5. 0.9782 311.2 127,4<>0 
Stringer E:-
1 as .s 63 •. 08 0.01 Cl>. JO.Sm o .. ~ Jo6.1 20 
2 8o J 6J.41 0.12 th oo • .sa 0.9893 307 .1 38 3 87 63.24 0.71 1h 23.Sa 0.98.52 309 •. 0 220 
4 88 286 63.26 4.52 1h)6.i 0.9830 309,7 1,'400 
i SC) 2.Jor. 6J. J4 :36 .. 38 1h 48.5• 0.9808 310.4 11,290 90 16,250 63.51 255.9 2h 01a 0.,9'7fr'/ 311.0 79,,580 
Table 15. RWl XI 
Date: May 9, 1963 
Conditions: Gold tolls, bare, at 1800 watts tor 20 min 
Reactor scram at 11:29 a.m. 
Background count: 157 in 10 min or 16 cpn 
Uranium standard: 48,580 1n 2 m1n 
Posii-- Foil Tj,me at Total Count- Remarks Counts Dead Corrected Net ticn !to. start counts ing per tila: cpai CJD 
ot time m1n correc--
count (min) tion 
Stringer A: 
1 1 1:30 45,585 2 22,792 52 22,844 22,828 2 2 1:47.5 22,402 2 With absorber #12 11,201 12 11,21'.3 11,197 
'° 
:, 3 2:00 48,6o7 2 With absorber #12 24,:,04 59 24,36) 24,347 
°' 4 4 2:15 28,440 2 With absorbers #12 14,220 20 14,240 14,224 
and 11:, 
s s 2:27.5 58,475 2 With absorbers f 12 29,238 as 29,-32) 29,Jrr/ 
6 
and #13 
6 2:45 118,147 2 With absorbers #12 59,074 ~ 59,42) 59,4rr/ 
and #13 
Stringer B: 
26,552 26,,622 26,6o6 1 7 1:J2.5 53,10:5 2 78 2 8 1:55 26,112 2 With absorber #12 13,0,56 17, 13,073 13,057 
' 
9 2:07.5 54,628 2 With absorber #12 27,314 15 2:/,)BC) 27,373 41, 10 2:22.5 33,741 2 With absorber #12 16,870 28 16,.898 16.,882 
69,453 
and #13 ,, 11 2:35 2 With absorbers #12 34,726 121 J4,847 '.34,831 
6 2:.56.5 
and #1) 
12 144,829 2 With absorbers #12 72,414 .524 72,938 72,922 
and #13 
Stringer C: 
26,866 26,850 1 1.3 1,40 .53,587 2 26,794 72 1:45 9,712 2 With absorber # 12 4,8~ 2 4,808 4,792 2 14 1:51.5 25,729 2 With absorber #12 12,864 16 12,880 12,864 ) 1.5 2:10 50,300 2 With absorber #12 28,1,50 , 28,229 28,,213 2=-12 .. 5 1'6,16o 2 With absorbers #12 8,080 8,086 8,rr/0 
16 and 11.J 16,927 ' 4 2t.25 33,827 2 With absorbers #12 16,914 29 16,,943 
and #13 
5 17 2:42 • .5 70,998 2 Wi'th absorbers #12 3s.m 126 :,5,625 3.5,6Q1J 
6 and #13 18 2:59 1.50,.5?9 2 With absorbers #12 75,290 s67 7.5,857 75,841 
and 11) 
7 41 .5:19 104,817 2 With absorber #13 52,094 52,365 52,34:5 
Uraniim standard.a 48,807 1n 2 min 
Background: 19() 1n 10 min or 20 cpa 
stringer D: 
21,11£. 1 19' 1:37 • .5 54,086 2 27,043 1.3 27,100 2 20 1152.5 26,)01 2 With absorber #12 13,150 17 13,167 13,151 3 21 2:05 55,354 2 With absorber /;12 27,671 71 27,1~ 27,7.38 4, 22 2:20 33,620 2 With absorbers f 12 16,810 28 16,,838 16,822 
and #1) 
5- 23 2:J2 • .5 70,374 2 With absorbers 112 3.5,187 128 35,)1.5 3.5,299 
6 
and #1) 
24 2:.54 146,808 2 With absorbers #12 73,404 539 73,943 73,927 
and #1) 
stringer Et 
4',672 22,8)6 1 25 1:3.5 2 52 22,888 22,872 2 20- 1:.50 21,,710 2 With absorber #12 10,88.5 12 10,897 10,881 J 27 2:02 • .5 47,308 2 With absorber #12 23,654 s6- 2),710 23,694 4 28 2:17 • .5 27,644 2 With absorbers #12 13,822 19 13,841 13,.825 
andhJ 
5 29 2130 .57,509 2 With absorbers #12 28,754 8'.3 28,8'.37 28,821 
6., a.rd #13 JO 2:·47 • .5 115,-197 2 With absorbers #12 51,598 332 .57,930 57,914 
and #13 
Table 15 (ccxtt.inned) 
Absorber tact.or:· tor No. 12 = 5.5'17 (tram Table 17) tor No. 13 = J.494 
t. a: 20 mln Fe• 1.0496 (f'rcm Table 18) 
1 - e->-t. = o. 003.558.5 Pp• 0.99701 (t~ Table 19b) 
Poai,. Foil Net True Poll :r -).\, , Aaat tion Ro. CJII net wt • 
.!e CJB (mg) ng 
Stringer A: 
1.075x1~ 1 1 22,828 22,828 6::,.s.5 3.57 • .5 2h 02a O.'T/8.5 300 • .5 2 2 11,1'17 62,680 6.5.40 9.58.4 2h 19.Sa o.'1754 301 • .5 2.889x1 '° -..J 3 J 24,347 1)6,300 63.7a 2,137 2h 32a 0.97.33 302.2 6.4;56xi~ 4 4 14,224 278,200 6.3.99 4,)48 2h 47a O. 'J7 07 JOJ.O 1.J1?x1~ i g 29,307 .57.3,200 64.19 8,9)0 2h .59.~ 0.,9685 J0,.6 2.711x1 0 
.59,407 1,162,000 63.5.5 18,280 Jh 17a 0.96.5.5 )04.6. .5 • .569xio 
strlnger B: 
26,6o6 26,6o6 1.2.59x1~ 1 7 63 • .5.5 418.7 2h ~-Sa 0.9781 300.7 2 8 13,057 7.3,090 63.84 1,145 2h 2?a o.'T/41 301.9 J.456xl . ) 9 21,m 1.53,200 6o.4o 2,.5'.37 2h 39.Sm 0.9720 '.302~6 7.675x1i 4 10 16,882 JJ0,200 63.20 .5,22.5 2h .54 • .511 0.969.5 JO).J 1 • .585x106 
i 11 )4,831 681,200 61.39 11,100 3h O?m o.n Jo4.o J.=06 12 72,922 1,426,000 61.Ja9 2'.3,190 Jh 28.,511 0.963.5 30.5.2 1. · O 
Stringer Ct 
26,8.50 61.01 o.9767 1.32.5x1o5 1 13 26,850 l.f40.1 2h 12- 301.1 
4,792 
61.32 3 • .54?x1~ 2 14 12,864 72,010 1,174 2h 29 • .5. 0.97.37 302.0 3 1.5 28,213 1.57,900 61 • .59 2,564 2h 4211 0.971.5 302.7 7.761x1 
8,070 
61.?6 5.)60 o.9689 6 4 16 16.927 .331.000 2h 57a 303 • .S 1.62721~6 
i 17 '.3.5,P09 696,soo 61 • .53 11,320 Jh 14.Sm 0.96.59 )04 • .5 3.~06 18 7.5,841 1.~.300 61.56 24,100 3h~ o.96lf.3 .305.0 7. J48x10 
7 41 .52,345 
StringerD: 
6.5.60 1.24Jx1~ 1 19 27,100 27,100 41).1 2h 09.Sa 0.9'T/2 300.9 2 20 13,1.51 7.3,620 6.5.4.5 1,125 2h 24 • .5■ o •. 9746 301.8 J.J9'fz:l . 
J 21 27, 7.38 155 ,JOO 62.a5 2,470 2h J?a 0.9724 302.4 7.471x1~ 4, 22 16,822 329,000 62. 78 .5,241 2h 52■ o •. 9698 J0).2 1.,589x106 
l 23 3.5,299 691,400 62 .. 71 11,020 3h 04.,Sa o.96?6 JO'J.9 J.4o6x1~ 24 7.3, 921 1,446,000 62.7.3 23,0.SC Jh 26a o.9639 305.1 7.0'J2x1 
Stringer E: 
62.57 o.9716 1.100x1~ 1 2.S 22,872 22,872 :~:i 2h r:T/m Joo.a 2 20 10,881 60,900 63.27 2h 22111 0.9750 301.6 2.90Jx1 ) 27 23,694 1'.32,6oo 62.so 2,112 2h 34.Sa 0.9728 J02.J 6.J84x1~ 4. 28 13,825 27~.400 63.99 4,226 2h 49.Sa 0.97(1}. 303.1 1.281X10 
i 29 28,821 563,700' 64.01} 8,795 Jh<X211 o.9681 J0).8 2.6'?2x1~ JO 57,9141,1)3,000 64.53 17,550 3h 19.Sm 0.9651 Jo4.7 s.Jlt9xl 
Table 16., :&mXII 
Date: May 23, 1963 
Conditicns: Gold toils, cadndn~c,yered, at 1800 watts tor 20 min 
Reactor scram. at 11:53 a.m. 
Background count:· 202 in 10 min or 20 cpa 
Uranium standard: Zaa,<B'/ in 2 min 
Posi- ,on Tille at Total Count- Remarks Counts Dead Corrected. Net 
tion No• start eotmts ing per time cpl CJD 
ot t1ae 111n correc-
count (min) tion 
St.ringer As 
1 61 1:o6 137 .5 27 
-
'2!l 2 62 1:33.:S 1.52 5 30 30 '° - CX> 3 63 2:01 41'8; 5 8J 
-
8J 4 64 2129 1,4J4 3 478 478 g 6.5 2:46 • .5 6,:780 2 3,390 1 3,391 66 2:..59 50,971 2 2.5-.,.e/) 65 2.5,_.5.51 
Stringer B:: 
1 67 h17 122 .5 24 
-
24 
2 68 1:,50 105' s 21 21 
3 69 2:18 .5.57 5 111 
-
111 
4 70 2:39.S 1,943 3 648 
-
648 g 71 2:54 9,914 2 4,987 2 4,989 72 J::06 • .5 71,300 2 :,a,f>so 149 38,:m 
Stringer C: 
1 7.3 1:28 187 5 37 
-
37 
2 74 1::5.5.5 172 5 34 
-
34 
3 ~ 2:23 .. .5 6()lf. 5 121 - 121 4 2:43 1,930 3 643 
-
64) 
s· 71 2::.56 • .5 9~968 2 4,984· 2 4,986-
0 78 3:09 81,181 2 40,.590 165 4o,,7.55 
71 44 .5:10 144,616 2 With absorber #13 72,308 .523 '72.8.31 72,817 
Uranium standard: 48,697 1n 2 min 
Background:- 142 in 1 O m1n or 14 cpa 
Stringer D: 
1 79 1:22 • .5 108 .5 22 
-
22 




3 81 2:12 619 5 12~ 
-
124 
4i, 82 2:J6 1,894 3 631 631 g' 83 2:.51 • .5 9,949 2 4,97.4 2 4,976 84 3:-04 ?8,339 2 39,170 1.53 39,323 
Stringer E: 
24 1 : 1:11 • .5 121 .5 24 "" 2 1:39 189 .5 J8 
-
38 
3 87 21:06 • .5 453 s 91 
- ~ 
" 
88 2:32 • .5 1.~ 3 468 
-
' 
89 2 :49 6,.503 2 3,2.52 1 3,2.5) 
90· 3:-01 • .5 48,,514 2 24,2.57 .59 24,316 
Table 16 (ccmt1nued) 
Absorber factor-: tar No .. 12 •= 
no absorber used tor Bo •. 1:, • 
t.=2omni Fe = 1. 0074 (fl-om Table 18) 
1 - .->..te • o. 00:,5585 Fp • 1.0237 (.trca Table 19b) 
POSi- Foil 5-t True Poll S!! .. }.t ., Aaat t1Q'l No. CPI' net wt Jig' . ,, 
.!S!1 CJIII' (mg) 
• 
$~ringer A: 
62:59 1 61. 7 0.12 1h 15.5a o.9866 293.8 34 
'° 2 62 10 62.19 0.16 th 4:,a o.9818 29.5.2 48 '° 3 63 61 61.89 1.01 2h 10 • .s- o.mo 290.'t :,oo 4 ~ 458 62.tfl 7.JS 2h ,1.s- o •. 9723 298.1 2,200 i ~ 3,;371 64.0f4i .52.64 2h ,54.,511 0 •. 969.5 299.0 15,740 25,5J1 64.02 398.8 )h (ffm 0.9672 299.7 119,500 
String9r Bt. 
1h 26.5■ 1 67 4 6).as O.<:f/ 0.9847 2914>.3 19 2 68 1 63.99 0.01 1h .59.Sm o.91fYJ 296.1 4 
' 
69 91 64.04 1.42 2h 27 • .5. 0.9-;c.1 297.6 424 4 70 u28 63.75 9.84 2hJf&ai 0.970.5 298.6 2,940 
.5, 71 4,969 63.i6 71.94 Jh 02■ 0.9681 299.4 23,3)0 6 72 38,719 63.,76 6oa.2 )b 14.,511 0 .. 96.59 :,oo.o 182,.500 
Stringer C: 
63.62 1 7.3 17 O.'Z'! th '.37.511 0.9828 294.9 ~ 2 74 14 63.72 0.22 2h0,5m 0 .. 9780 296.4 :, ~ 101 63.49 1 • .58 2h.3)a 0.9731 2CJ'/.8 472 4 62:, 63 .. 72 9.78 2h 51.sm 0.9699 298..8 2,920 { 7l 4,966 6o.44 82.17 Jh 04.5. o.9676 299.5 24,610 78 40,.7.35 60.:,0 67.5.5 Jb 1711 0.965.5 J0Q..2 2(2,,800 
1 44 72,81'7 
stringer D: 
60~ 294.6 1 1 79 2 0.02 1h J2:a 0.98)7 ! 80 12 60.78 0.20 1h S4m 0.9?99 295.8 58 3 81 104 61.11 1.70 2h 21.sm 0 .. 9751 2CJ'/.2 404 4 82 611 62.82 9.7.3 2h 44.5. 0.9711 298 • .5 2,.900 i 8) 4,9.56 63.03 78.64 2h .59 • .5• 0.968.5 299.J 23,,SJO 84 39,303 62.96 624.2 3h 121r o.~ 299.9 181,200 
Str1nger E: 
6J.08 o.o6 294.0 19 1 ~ 4 1h 21m 0.98.57 2 18 6J.41 0.28 1h 48.Sm 0.9808 295 .. .5 82 J 87 71 6J.24 1.11 2h 16- 0.9?61 ~-9 )31 4 88 41.a 63.26 7.c:q 2h 41■ o.m1 298.J 2,110 
i fY} 3,233 63.34 51.0:, 2h 57■ o.9681) 299.1 15,260 90 24,296 63.51 382.5 Jh 09.Sm o.9668 299.8 114,700 
100 
Table 17. Computation of absorber factors 
Run Absorber Foil Aetivity Activity t e-.Xt Absorber 
No. No. w1thou.t with factor 
absorber absorber (relative) 
I 12 16 32.,820 6,04'.3 Jm 0.9622 5~226 
II 12 7 75,593 12,853 9m 0.8909 5.240 
III 12 18 32,493 5,914 3m 0.9622 5.287 
13 14 .32,378 11,323 3m 0.9622 2.752 
IV 12 22 28,296 5,163 2,.jm 0.9684 5.307 
V 12 6 54,910 10,168 Jm 0,9622 ;.197 
VI 12 24 37.906 7,118 2.5m 0.9684 5.157 
VII 12 35 94,830 16,960 2.5m 0.9996 5.589 
13 36 70,705 20t181 2.5m 0.9996 3.502 
VIII No absorber used 
IX 12 116 41., 915 7;455 2. 5m 0.9996 5.620 
13 94 33,659 9,546 2 •. 5m 0.9996 J.524 
X No absorber used 
XI 12 13 26,850 4,792 .5m 0.9991 5.597 
13 1.5 28~213 8,,070 2.;m 0.9996 J.494 
XII No absorber used 
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Table 18. Computation of counter faetors (Fe) 
Run Counts Gross Dead Back- Net Factor 
in counts time ground counts Fe 
2 min. per min . correc- per min. 
tion 
I 48,433 24,216 59 15 24,260 1.0000 
II 48,523 24,262 59 16 24,305 0 . 99821 
III 47,979 23,990 58 18 24,0JO 1.0096 
IV 4:7 ,981 23,990 58 18 24,030 1.0096 
V 47,982 23,991 58 16 24,033 1.0095 
VI 48,262 24;131 58 17 24,1?2 1 .0036 
VII 48,163 24,082 58 1.5 24,125 1.00 56 
VIII J.i.7,950 23,975 58 17 24,016 1,0102 
IX 47,934 23,967 57 15 24,009 1.0105 
X 47,732 23,866 57 14 23 ,909 1.0147 
XI 48,.580 24,290 59 16 24,33.3 0.99701 
XII 48,087 24, 044 58 20 24,082 1.0074 
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'fable 19a. Compu ta.ti on of counter factors fQr power factor 
calculation 
Run Counts GrG>ss Dea.d Back- Net Factor 
in count time ground counts Fo 
2 min. per min. ool:'rec- pe:i.~ min. 
tion 
I 48,690 24,:345 59 16 24,388 C>.99475 
!I 48,407 24,204 59 18 24,,245 1.0007 
III 48,663 24,.'332 59 19 24,372 O • 99.542 
IV 47,982 23s991 58 15 24,034 1.0094 
V 48,769 24,384 60 20 24,424 0.,99332 
VI 48,322 24,161 .58 28 24,,191 1.0028 
VII 48,161 24,080 ;a 14 24,124 1 .. 0056 
VIII 47,93'1 23,966 57 24 2};999 1.0109 
IX 4'!,769 23;,8$4 57 16 2);92.5 1.0140 
X 48,213 24;106 58 11 24,147 1.0047 
XI 48.807 24,404 60 20 24,444 -o .99253 
XII 45,697 24 :348 , 59 14 24,J93 0.99454 
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Table 19b. Comp1tation ot power factor (FP) 
Run Foil Foil Net sm te ~ tc tw 1-e-Ate .-~tw (1-e-~'te)x Asat F& Corrected, Powev No. wt counts ng to (e->--tw) (cpn) Asa,t Factors (mg) per middle-· (cpn) P:,· 
min or ta 
I 32 11 •. 78 73,5,56 6,244 20m 4h Onr 2nt 4h 01m 0.22642 o.045344 0.010267 6.082x1oS 0.99475 6.050Jdo5 1.0000 
n 34 11.48 7.5,326 6,.541· 20m 3h .5'-lm 2111 3h 55m o.2264z o.0489'74 0.011089 .5.917x1oS 1.00C'fl 5.921x1oS 1.0217 
m 26 11.45 23,605 2,o61 1'0m 5h 32ill 2nr 5h 33m o.12~ 0.013921 0.0016769 1.229x106 0.99.542 1.224'xl.o6 0.98879 
IV 26 11.45 43,634 3,811 ZOm 5h 30m 2nr .5h 31m o. 22642 0.014283 0.0032338 1.178:d.06 1.0094 1.190x106 1.0172· 
V 42' 11.62 21,858 1,881 10m 6h 12m 2m 6b 13m o·.12<M o.oos:,30.5 0.0010035 1.874x1o6 0.99332 1.862x106 0.97482 
vr 44 10.69 26,619 2,490 20m 6h J6m 2m 6h 37m 0.22642 o •. oo61218 0.0013861 1. 796x106 1.0028 1.s02x106 1.0C175 
VII 34 11 .48 47,391 4,12'8 20m 4h 30m 2m 4h 31m 0.22642 0.030852 o.oo69853 5.910x1o5 1.00.56 5.943x1o5 1.0180 
VIll 4o' 11.98 61,689 5,149 20m 4h 10m 2m 4h 11m 0.2264-z 0.039882 0.0090298 5.703x1o5 1.0109 5.,'65x1o5 1.0495 
IX 38 11.133 2.5, 752 2,171 20m 6h 15m 2m 6h 16m o.2264z o •. ooso15a 0.0018149 1.199x106 1.0140 1.216x106 0.99491 
I 33 11.67 62,.576 .5,)62 20m .5h Om 2m 5h 01'.m 0.22642 0.020992 o.0047528 1.12Sx1a6 1.0047 1.133x106 1.o675 
XI 41 12.01 .52,345 4,J.58 zam .5h .50m 2il Sh 51m o.2264z 0.011<>49 0.0025016 1.74-zx106 0.992.53' 1.729Y1J.06 1.0496-
xn 44 10 •. 69 72,817 6,811' 2Qru, 5h 17m Zm .5h 1am o.2264z 0.0168?6 6 o.003BZ10 1 •. 783x10 6 o.9945'¥ 1. m.xio 1.0237 
